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PKEFACE 

TO  THE  FIFTH  EDITION. 


The  favourable  reception  with  which  the  first  four  editions  of 
the  "  Science  and  Art  of  Surgery"  have  met  in  this  country,  on 
the  Continent  of  Europe,  and  in  America,  has  induced  me  to 
spare  no  exertion  to  render  the  Fifth  Edition  worthy  of  the 
continued  confidence  of  the  Profession  as  a  Guide  to  the  Practi- 
tioner, and  as  a  Text-Book  for  the  Student  in  Surgery. 

With  this  view  the  whole  "Work  has  been  remodelled. 
Many  of  the  Woodcuts  have  been  re-drawn,  and  nearly  one 
hundred  new  ones  added.  Some  Chapters  have  been  in  a  great 
measure  re-wiitten,  and  much  new  matter  has  been  added  beyond 
the  mere  general  enlargement  of  the  Work.  The  additions  thus 
made  have  not  been  confined  to  any  one  particular  part,  but  have 
been  widely  and  generally  distributed  through  the  various 
subjects  of  which  the  Work  treats.  I  have  endeavoured  to 
embody  in  them  an  account  of  the  more  important  recent 
advances  in  the  Science  of  Surgery,  and  the  results  of  my  own 
more  extended  experience  in  the  Practice  of  its  Art. 

Surgery  is  that  Department  of  the  Healing  Ai't  which  com- 
prises the  consideration  of — 

1.  The  Injmies — from  whatever  cause  arising — to  which  the 
human  frame  is  liable. 

2.  Malformations  and  Deformities,  Congenital  and  Acquired. 

3.  All  External  Diseases ;  and  all  those  Diseases  that  specially 
or  primarily  afi'ect  the  Organs  of  Sense,  of  Locomotion,  and  of 
Pieproduction. 

4.  All  those  Diseases  that  require  Manual,  Mechanical,  or 
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Operative  Means  for  their  cure  or  relief ;  and  the  nature  and 
ai)i)hcation  of  such  means. 

The  general  arrangement  adopted  in  previous  Editions  of  this 
Work  has  been  jpreserved  in  the  present  one.  The  Book  is 
divided  into  three  parts.  The  First  Division,  under  the  head  of 
First  Principles,  contains  general  observations  on  Operative 
Surgery,  and  more  especially  on  Amputations  ;  together  with  a 
condensed  view  of  the  Nature  and  Treatment  of  Inflaimnation 
and  its  Special  Forms.  The  Second  Division  comprises  the 
consideration  of  Surgical  Injuries  ;  and  the  Third  that  of 
Surgical  Diseases. 

In  considering  both  Injuiies  and  Diseases,  it  has  appeared  to 
me  to  be  more  consistent  with  a  natural  arrangement  to  treat, 
1st,  of  those  common  to  all  parts  of  the  Body,  as  Wounds, 
Abscesses,  Ulcers,  &c. ;  2nd,  of  the  Injuiies  and  Diseases 
of  Special  Tissues,  as  of  the  Osseous  Tissue — Fractm'es  and 
Necrosis  ;  of  the  Vascular  Tissue — Wounds  of  Blood- Vessels 
and  Aneurisms ;  and,  3rd,  of  the  Injuries  and  Diseases  of 
Regions. 

The  more  Special  Operations  I  have  considered  as  part  of  the 
Treatment  of  the  different  Injuries  and  Diseases  for  which  they 
are  required ;  a  plan  which  I  consider  to  be  more  practically 
useful  than  to  describe  them  apart  as  a  separate  subject. 

Throughout  the  Work,  it  has  been  my  object  to  place  before  the 
practitioner  and  student  the  Science  and  Art  of  Sm-gery,  not  as 
consisting  merely  in  the  observation  of  such  Diseases,  Injui'ies, 
and  Malformations  as  belong  to  the  classes  mentioned  above,  or 
in  the  dexterous  application  of  manual  or  oj)erative  means  for 
their  relief;  but  as  demanding  an  exercise  of  general  Medical 
knowledge,  and  a  thorough  acquamtance  with  aU  those  conditions, 
whether  intrinsic  to  the  patient  or  suiToimding  him,  that  favom- 
or  prevent  his  restoration.  The  remarks  in  the  commencing 
paragraphs  of  the  first  Chapter  will,  it  is  trusted,  sufficiently 
indicate  to  the  student  what  is  required  of  him  in  this  respect,  in 
order  that  he  may  become  a  successful  practitioner. 

In  every  instance,  I  have  endeavoured  to  give  as  plain  and  full 
a  description  of  Symptoms,  Pathology,  Diagnosis,  and  Treatment, 
as  the  importance  of  each  demands,  and  the  present  state  of  our 
knowledge  permits.    With  regard  to  Diagnosis,  I  may  specially 
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remark  tluit,  as  accm-acy  in  this  branch  is  an  all-important 
requisite  for  success  in  Treatment,  I  have,  in  each  case,  not 
merely  described  the  signs  and  symptoms  by'which  the  injury  or 
disease  under  consideration  may  be  recognised,  but  have  been 
careful — even  at  the  risk  of  repetition — to  point  out  the  several 
conditions  with  which -it  maybe  confounded,  and  the  means  of 
distinguishing  it  from  each  of  them. 

In  order  to  facilitate  reference  to  the  very  varied  contents  of  the 
Work,  the  Table  of  Contents  has  been  carefully  arranged;  and 
the  Index,  wliich  has  been  rendered  partly  etymological,  has 
been  extended. 

The  "  Science  and  Art  of  Surgery "  has  hitherto  appeared 
in  one  Volume ;  but  the  progressively  increasing  size  of  the 
"Work  in  each  successive  Edition  has  rendered  the  continuance 
of  this  arrangement  inexpedient.  Accordingly,  in  the  present 
Edition  it  has  been  divided  into  two  Volumes ;  and  it  is  hoj)ed 
that  it  will  thus  have  been  made  more  convenient  for  the  purposes 
of  study  and  of  reference. 

The  absence  of  a  detailed  description  of  the  more  important 
Operations  that  are  practised  on  the  Eye  and  its  Appendages  has 
long  been  felt  as  a  want  by  many  readers  of  former  Editions  of 
tliis  Work,  and  my  attention  has  repeatedly  been  called  to  it. 
As  Ophthalmology  has,  from  its  extent  and  importance,  become 
almost  a  distinct  branch  of  the  Profession,  and  has  to  a  great 
extent  been  removed  from  the  practice  of  the  General  Surgeon,  I 
felt  that  I  should  best  consult  the  interests  of  the  student  and" 
practitioner  by  placing  the  Chapter  that  could  be  devoted  to  tliis 
important  subject  in  the  hands  of  a  gentleman  able  to  do  full 
justice  to  it,  rather  than  by  attemjiting  to  undertake  it  myself.  I 
accordingly  requested  my  colleague,  Mr.  Streatfeild,  one  of  the 
Ophthalmic  Surgeons  to  University  CoUege  Hospital,  and  Sm^geon 
to  the  Royal  Ophthalmic  Hospital,  to  take  charge  of  this  portion 
of  the  Work.  This  he  kindly  consented  to  do;  and  Chapter  LVI. 
has  accordingly  been  written  by  him,  in  a  way  to  give  in  a  con- 
densed form,  and  in  accordance  with  the  general  scoj^e  of  the 
Work,  an  account  of  the  Ophthalmoscope,  of  ^ome  of  the  more 
important  Diseases  of  the  Eye  and  its  Appendages,  and  more 
especially  of  the  Operations  for  their  relief  and  cure.  The 
manner  in  which  Mr.  Streatfeild  has  executed  the  task  he  has 
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undertalcen  is  such  as,  I  feel  sure,  will  add  gi-eatly  to  the  utility 
of  the  Work. 

To  my  colleague,  Mr.  Berkeley  Hill,  I  am  indebted  for  much 
valuable  assistance  in  re-arranging  the  Chapter  on  SjTphilis. 

To  my  friend  and  former  pupil,  Mr.  Alexander  Bruce,  I  am 
under  great  obligations  for  the  assistance  which  he  has  rendered 
me  generally  in  the  various  Chapters  relating  to  General  Surgical 
Diseases,  especially  those  on  Pytemia,  Scrofula,  and  Tumom-s. 
To  Mr.  Bruce  also  I  am  indebted  for  several  of  the  Drawings 
from  which  the  Cuts  have  been  taken  that  illustrate  this  and 
other  portions  of  the  Work. 

To  Dr.  A.  Henry  I  am  under  very  deep  obligations  for  the  very 
able  assistance  which  he  has  given  me  in  the  literary  part  of 
the  Work,  and  for  the  care  and  attention  he  has  bestowed  on  it 
in  its  passage  through  the  press. 

To  many  of  my  colleagues  and  former  pupils  I  am  indebted 
for  assistance  in  the  preparation  of  this  Edition.  To  Drs. 
Wilson  Fox  and  Sydney  Ringer,  to  Messrs.  C.  Heath,  Beck, 
AUchin,  and  Eck,  I  would  more  especially  express  my  obK- 
gations. 

For  any  clerical  errors  in  this  Work,  I  must  beg  the  reader's 
indulgence.  It  has  been  prepared  in  the  midst  of  the  hai-assing 
and  onerous  duties  that  devolve  upon  a  Hospital  Sm^geon,  a 
Teacher  of  Surgery,  and  a  Private  Practitioner  in  this  Metropolis, 
which  are  but  little  favourable  to  literary  pui'suits. 

JOHN  ERIC  ERICHSEN. 

6,  Cavendish  Place,  London,  W. 
December,  1868, 
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CHAPTER  L 
— ♦ — 

GENERAL  CONSIDERATIONS  ON  OPERATIONS. 

Bt  a  Surgical  Operation  is  meant  a  Manual  or  Mectanical  Process  under- 
taken by  the  Siirgeon  for  the  remedy  of  Deformity,  congenital  or  acquired,  or 
for  the  cure  or  relief  of  a  patient  suifering  from  the  effects  of  Injury  or  Disease, 
that  are  incurahle  hy  constitutional  or  ordinary  local  treatment,  or  in  which 
such  treatment  would  he  too  slow  in  effecting  the  desired  result. 

A  Surgical  Operation  may  he  rendered  necessary  hy  the  following  conditions  : 

1.  For  Eemed7/ing  or  Removing  Congenital  Defects  and  Malformations :  as 
Hare-Mp,  Club-foot,  or  Supernumerary  Fingers  or  Toes. 

2.  Yov  Remedying  Acquired  Defects  and  Deformities :  as  in  the  Closure  of  Fistulas, 
the  Restoration  of  Lost  Parts,  and  the  Correction  of  Distortions  of  the  Limbs. 

3.  For  the  Removal  of  Foreign  Substances  from  the  Body  ;  as  in  the  Extraction 
of  a  Bullet  or  a  Calculus. 

4.  For  the  Repair  of  the  Effects  of  Injuries :  as  in  the  treatment  of  certain 
Fractures  and  Dislocations. 

5.  For  the  Removal  of  Parts  that  have  been  so  disorganised  by  the  effects  of 
Injury  that  their  vitality  is  lost,  or  that  their  continued  connection  with  the 
rest  of  the  body  Avould  be  a  source  of  danger  ;  as  in  Amputation  for  Frost-bite 
or  Mangled  Limbs. 

6.  For  the  Removal  of  Diseased  Structures  that  interfere  with  the  utility  of  an 
organ  or  part  :  as  in  the  Extraction  of  a  Cataract. 

7.  For  the  Removal  of  Diseased  Structures  that  seriously  inconvenience  the 
patient  or  that  remotely  threaten  life  :  as  in  the  Extirpation  of  Tumours, 
Simple  or  Malignant. 

8.  For  Rescuing  a  Patient  from  Immediate  and  Inevitable  Death  ;  as  in  Tying 
a  Bleeding  Ai-tery,  Opening  the  Windpipe  in  Laryngeal  Obstructions,  Relieving 
an  Over-distended  Bladder,  or  Dividing  the  Stricture  in  Strangidated  Hernia. 

Manual  dexterity  is  necessarily  of  the  first  advantage  in  the  performance  of 
any  operation,  and  the  Surgeon  shoidd  diligently  endeavour  to  acquire  the  art 
of  using  his  instnunents  with  neatness,  -nith  rapidity,  and  with  certainty.  In 
many  cases  of  minor  moment,  no  other  requisite  is  needed  by  the  Surgeon  than 
this.  But  it  would,  indeed,  be  a  fatal  error  to  suppose  that,  in  the  majority  of 
cases  requiring  surgical  interference,  this  is  the  only  or  indeed  the  chief  require- 
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meut  ou  the  part  of  the  operator.  Manual  dexterity  must  not  be  mistaken  lor 
surgical  skill  ;  and,  desirable  as  it  doubtless  may  be  to  be  able  to  remove  a 
limb,  or  to  cut  out  a  stone,  in  so  many  seconds — important,  in  a  word,  as  it  is 
to  become  a  dexterous  operator — it  is  of  far  greater  importance  to  become  a 
successful  Surgeon.  The  object  of  every  operation  is  the  removal  of  disease 
that  either  threatens  life,  or  interferes  with  the  comfort  and  utility  of  existence ; 
and  the  more  certainly  a  Surgeon  can  accomplish  this  object,  the  better  will  he 
do  his  duty  to  his  j)atients,  and  .the  more  successful  will  he  be  in  his  practice. 
Success  then,  in  the  result  of  an  operation,  whether  that  result  be  the  preserva- 
tion of  life  or  the  removal  of  a  source  of  discomfort,  is  the  thing  to  aim  at.  To 
this,  dexterity  and  rapidity  in  operating  are  in  a  high  degree  conducive  ;  but 
there  are  various  other  considerations  eq[ually  or  still  more  necessary,  the 
solution  of  which  can  only  be  afforded  by  an  intimate  general  acquaintance 
with  the  Science  of  Surgery  and  of  Medicine.  The  Diagnosis  of  the  nature  of 
the  local  disease,  and  of  the  extent  of  its  coimections,  has  to  be  made  ;  lui-king 
visceral  affections  must  be  detected  and,  if  possible,  removed.  The  Consti- 
tution of  the  patient  must  be  prepared  ;  the  best  time  for  the  performance  of 
the  ojjeration  seized  ;  and,  after  its  comiDletion,  the  general  health  must  be 
attended  to  in  such  a  way  as  shall  best  carry  the  patient  through  the  difficulties 
he  has  to  encoimter,  and  any  sequelse  or  complications  that  arise  must  be  met 
by,  and  must  be  subjected  to,  approj)riate  treatment.  These,  as  Avell  as  the 
simj)le  performance  of  the  operation,  are  the  duties  of  the  Surgeon  ;  and  on 
the  manner  in  wliich  they  are  j)erformed,  as  much  as,  or  even  perhaps  more 
than  on  the  mere  manual  dexterity  displayed  in  the  operation  itself,  ^^^ll  the 
fate  of  the  patient  depend.  It  is  well  known  that  the  result  of  operations 
differs  much  in  the  practice  of  different  Surgeons  of  acknowledged  dexterity  ; 
and  this  variation  in  the  proportionate  number  of  recoveries  cannot  be 
accounted  for  by  any  difference  in  the  degree  of  manual  skill  displaj'^ed  in  the 
operation  itself,  but  must  rather  be  sought  in  the  greater  attention  that  is  paid 
by  some  Siu'geons  to  the  constitutional  treatment  of  their  patients  before  and 
after  the  operation,  and  to  their  more  perfect  acquaintance  with  the  general 
science  and  practice  of  surgery.  Indeed,  success  in  operative  surgery  depends 
greatly  upon  the  selection  of  proper  cases.  The  practice  of  operating  in 
notoriously  hopeless  cases  with  the  view  of  giving  the  patient  what  is  called 
a  last  chance,  is  much  to  be  deprecated,  and  should  never  be  followed.  It 
is  by  operating  in  such  circvmistances,  especially  in  cancerous  diseases,  that 
much  discredit  has  resulted  to  sui'gery  ;  for  in  a  great  number  of  instances  the 
patient's  death  is  hastened  by  the  procedure,  which,  instead  of  gi"\TJig  him  a 
last  chance,  only  causes  liim  to  be  despatched  sooner  than  would  otherwise 
have  happened.  It  may  truly  be  said  that  a  great  surgical  operation,  in  its 
conception,  its  performance,  and  its  completion,  tests  the  operator's  medical 
knowledge  as  much  and  in  as  varied  a  manner  as  it  taxes  his  manual  skill ; 
and  that,  taken  as  a  whole,  it  is  the  highest  development  of  the  medical  art. 

Conditions  Influencing  the  Success  of  Operations. — The  circumstances 
that  maiiJy  influence  the  result  of  an  operation,  so  far  as  the  recovery  of  the 
patient  is  concerned,  may  be  arranged  under  three  heads  : — 1.  Those  that  are 
connected  with  the  State  of  the  Patient's  General  Health  at  the  time  of  its  per- 
formance ;  2.  The  Hygienic  Conditions  by  which  he  is  surromided  after  it  is 
done  ;  and  3.  The  Special  Lawjers  comiected  Avith  the  operation  itself. 

1.  The  condition  of  a  patient  that  prmcipally  dctermuies  the  result  of  an 
operation  is  the  State  of  his  General  Health.  Indeed,  success  is  influenced  far 
more  by  the  state  of  the  patient's  constitution  than  by  the  severity  of  aii  opera- 
tion, or  by  the  mechanical  dexterity  Avith  which  the  Surgeon  performs  it.  How 
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often  do  we  see  a  patient  carried  off  by  fatal  disease  supervening  on  some 
extremely  trifling  operation,  wliich  in  itself  ought  in  no  way  to  endanger  life 
(such  as  for  the  removal  of  a  small  encysted  timiour),  were  it  not  that  the  patient',s 
constitution  was  at  the  time  of  its  performance  in  so  unhealthy  a  state  that  the 
slightest  exciting  cause  was  sufficient  to  caU.  into  activity  fatal  disease  1  So, 
also,  it  is  no  uncomnion  circumstance  to  see  one  patient  sink  after  the  most 
dexterously  performed  operation  for  hernia,  stone,  the  ligature  of  an  artery,  &c., 
owing  to  some  morbid  condition  of  the  blood  or  of  the  system  that  disposes  to 
low  or  diffuse  inflammation;  whilst  another  may  possibly  make  the  most 
remarkable  and  rapid  recovery  after  he  has  been  mutUated  with  but  little 
skni.  Independently  of  actual  organic  disease,  there  are  certain  conditions  of 
the  body  nvith  respect  to  the  condition  of  the  nervous  sj-stem,  the  circulation, 
and  the  general  physical  state,  that  exercise  an  injurious  influence.  Thus, 
persons  of  an  irritable  and  anxious  mind  do  not  bear  operations  so  well  as 
those  of  a  more  tranquil  mental  constitution.  Those  also  of  a  feeble  and 
irritable  habit  of  body,  especially  nervous  and  hysterical  women,  with  little 
strength  of  circulation,  cannot  bear  up  against  severe  sui'gical  procedures  ; 
being  apt  to  become  depressed  and  exhausted,  and  to  sink  without  rallying. 
Persons  who  are  overloaded  mth  fat  are  not  good  subjects  for  surgical  opera- 
tions. In  them  the  circulation  is  usually  feeble  ;  the  Avound  heals  slowly  and 
is  apt  to  become  sloughy,  and  intercurrent  disease  of  a  low  type  often  sets  in. 
Short  of  actual  structural  disease  of  important  organs,  as  the  limgs,  heart,  or 
Iddneys,  I  know  no  condition  more  iinfavourable  to  success  after  operations 
than  premature  or  excessive  obesity. 

An  individual  of  a  soimd  constitution,  that  has  never  been  impaired  by 
excesses  of  any  kind,  whose  habits  have  been  temperate  and  sober,  whose  diet 
has  been  sufficient  and  of  good  quality,  whose  mind  has  never  been  over- 
strained by  the  anxieties  of  business  or  the  labours  of  a  professional  life,  and 
whose  existence  has  been  spent  in  rural  occupations  and  in  the  pui'e  air  of  the 
country,  is  necessarily  placed  in  a  far  more  favourable  position  to  bear  the 
effects  of  any  mutilation,  whether  it  be  the  result  of  injury,  or  be  inflicted 
by  the  Surgeon's  knife,  than  the  man  of  active  and  imceasing  business 
avocations  or  professional  habits,  whose  nervous  system  is  exhausted  by  his 
anxious  labours  ;  and  far  more  so  than  the  poor  inhabitant  of  a  large  and 
densely  peopled  town,  who  has  from  earliest  childhood  inhaled  an  impure 
and  fetid  atmosphere,  whose  scanty  diet  has  consisted  of  the  refuse  of  the 
shops,  or  the  semi-decomposed  offal  of  the  stalls,  and  whose  nervous  system  has 
been  irritated  and  at  the  same  time  exhausted  in  the  daily  struggle  for  a 
precarious  livelihood,  or  over-stimulated  by  habitual  excesses  in  strong 
drinks,  by  which  he  has  hoped  to  pui-chase  temporary  forgetfulness  of  the  cares 
of  life.  Though  individuals  with  such  different  antecedents  be  placed  under 
exactly  the  same  hygienic  circumstances  after  the  performance  of  an  operation, 
yet  the  results  vnO.  probably  be  very  dissimilar,  influenced  as  they  must  be  by 
their  past  rather  than  by  their  present  condition.  In  the  one  case,  the  inflam- 
mation resulting  from  the  incision,  and  requisite  for  the  cure  of  the  woimd, 
■will  not  overstep  the  normal  degree  necessary  for  the  healing  process.  In  the 
other  it  may  not  attain  to  this,  but,  assuming  a  low  and  diffuse  form,  may 
terminate  in  some  of  those  secondary  affections  which  will  presently  be 
adverted  to  as  occasioning  death  imder  imfavom'ablc  hygienic  conditions. 

Besides  the  general  state  of  the  patient's  health,  the  Condition  of  Important 
Orrjans  must  Ije  taken  into  consideration.  The  state  of  the  patient's  Heart 
should  1)6  carefully  looked  to  before  an  operation  is  luidertaken.  Fatty 
degeneration  of  this  organ,  as  indicated  by  its  feeble  action,  by  irregularity  and 
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want  of  power  in  llie  circulation,  by  breatlilessness,  and  hy  a  distinctly  marked 
arcus  senilis,  should  make  tlie  Surgeon  careful  in  undertaking  any  oi^eration 
attended  with,  much  loss  of  blood  or  shock  to  the  nervous  system  ;  though  tliis 
need  not  be  a  bar  to  its  performance,  if  the  disease  for  which  it  is  to  be 
j)ractised  would  otherwise  be  fatal.  Disease  of  the  Lungs,  of  a  phthisical 
character,  when  active  or  advanced,  is  incompatible  mth  the  success  of  an 
operation ;  but  under  certain  circumstances,  as  ^\all  be  explained  when 
speaking  of  diseases  of  the  joints  and  fistula  in  ano,  an  operation  is  justifi- 
able and  proper,  even  though  the  patient  be  consumptive.  Perhaps  the  most 
serious  constitutional  affection,  and  the  one  that  more  than  any  other 
militates  against  the  success  of  an  oj)eration,  is  a  diseased  state  of  the  Kidneys, 
with  albuniinima  or  diabetes  ;  in  these  conditions,  the  local  inflammatory 
action  that  is  set  iip  is  apt  to  rim  into  a  low,  diffuse,  and  sloughing  form,  and 
this  is  especially  the  case  in  all  operations  about  the  genito-urinary  organs. 

The  contamination  of  the  patient's  system  by  Malignant  Disease  must  always 
prevent  our  operating,  as  a  speedy  return  of  the  affection  ^\all  most  certainly 
take  place.  And,  lastly,  no  operation,  save  of  the  most  urgent  necessity'',  and 
to  rescue  the  patient  from  immediate  death,  as  for  the  suppression  of  arterial 
heemorrhage,  shoivld  ever  be  performed  whilst  he  is  labouring  imder  Pyaemia, 
SeptaBmia,  Erysii^elas,  Phlebitis,  or  any  Diffuse  Inflammation ;  and  even  during 
the  epidemic  prevalence  of  these  affections,  operations  that  are  not  of  imme- 
diate necessity  should  be  postponed  until  a  more  favourable  season.  Operations 
in  very  old  people,  if  severe  and  attended  by  much  shock  to  the  system,  are 
commonly  fatal  ;  amputations  in  individuals  above  the  age  of  seventy  are  very 
rarely  successful. 

2.  The  residt  of  an  operation,  though  gi'eatly  dej)endent  on  the  state  of 
the  patient's  constitution  at  the  time  of  its  performance,  is  also  materially 
influenced  by  the  Hygienic  Conditions  to  which  he  is  afterwards  subjected.  The 
conditions  which  chiefly  militate  against  the  success  of  an  operation,  are  bad  or 
insufficient  diet,  the  exposure  of  the  patient  to  the  influence  of  contagious 
miasmata,  and  more  particularly  the  overcrowding  of  the  sick  and  woimded, 
which  produces  an  impure  state  of  the  atmosphere,  productive  of  the  most 
fatal  consequences. 

The  proper  regulation  of  the  patient's  diet  before  and  after  an  operation  is  of 
great  consequence.  On  this  point  it  is  impossible  to  lay  do-wn.  any  very 
definite  rule,  as  much  depends  not  only  on  the  i^atient's  previous  habits  of  life, 
but  on  the  nature  of  the  operation  itseK;  and,  as  this  subject  will  be  discussed 
at  the  end  of  the  Chapter,  it  need  not  detain  us  here.  It  is  not,  however,  often 
that  in  civil  practice  the  insufficient  quantity  or  the  bad  quality  of  the  patient's 
food,  with  which  he  is  supplied  after  the  perfoi-mance,  influences  materially  the 
result  of  an  operation.  But  in  military  and  naval  practice  the  case  is  far 
different.  The  soldier  or  the  sailor  on  active  service  is  often  exposed  to  serious 
injmies  that  necessitate  the  more  imi)ortant  operations  at  a  time  when  his  con- 
stitutional powers  have  already  been  broken  domi  by  scmw}',  dysenterj',  or  some 
other  similar  affection,  resulting  not  so  much  fi-om  the  deficient  quantity  as  from 
the  imwholesome  character  of  the  food  with  which  alone  he  can  be  supplied. 
And  after  the  operation  liis  only  available  nutriment  may  be  of  the  coarsest 
character,  possibly  salted  and  imperfectly  cooked.  In  such  circumstances 
operation-woimds  do  not  heal,  or  they  assume  a  peculiar  gangi-enous  character  ; 
or  the  patient  sinks  fi-om  ulceration  of  the  intestinal  mucous  membrane.  Tlie 
mortality  of  operations  becomes  enormously  increased  ;  and  there  can  be  little 
doubt  that  thousands  of  deaths  which  have  occiu-red  in  wars  between  the  most 
civilised  nations  and  the  best  appointed  armies  may  be  attributed  to  these  causes. 


NECESSITY  OF  VENTILATION. 


5 


The  exposure  of  a  patient  after  an  operation  to  contagions  emanations  from 
other  sick  or  ■wounded  patients,  may  he  attended  by  tlie  most  fatal  conse- 
quences. Whenever  it  is  practicable,  eveiy  case  of  pyajmia,  erysipelas, 
inflamed  absorbents  or  veins,  or  hospital  gangi-ene,  should  be  rigorously 
excluded  from  the  same  ward  or  room  in  Avhich  other  patients  with  operation- 
wounds  happen  to  be  lying  ;  and,  if  possible,  the  same  niu'ses,  di'essers,  or 
sm-geons  should  not  be  allowed  to  go  from  tlie  infected  to  the  healthy,  nor 
should  the  same  dressings  or  sponges  be  used  for  both.  Every  Hospital  Surgeon 
must  have  had  abimdant  occasion  to  deplore  many  deaths  after  operation,  arising 
from  preventable  causes  due  to  want  of  attention  to  these  precautions. 

Perhaps  there  is  no  hygienic  condition  of  greater  importance,  so  far  as  the 
results  of  operations  are  concerned,  than  the  avoidance  of  the  overcrowding  of 
operation-cases  or  of  injured  persons  in  one  ward  or  building  ;  more  particu- 
larly if  the  wounds  be  in  a  suppurating  state.    In  these  circimistances,  the 
atmosphere  becomes  loaded  Avith  animal  exhalations  in  a  state  of  putrescence  or 
fermentation.    These  are  either  absorbed  by  the  hmgs  and  sldn,  or  the  pul- 
monary and  cutaneous  surfaces  are  imable  to  set  free  their  excreta  in  an 
atmosphere  already  surcharged  ;  the  blood  becomes  thereby  vitiated,  and  low, 
cUffuse,  or  erysipelatous  inflammations  of  all  kinds,  with  pyaemia,  septtemia,  or 
sloughing  phagedtena,  are  the  necessary  consequences.    In  fact,  these  diseases 
may,  if  the  term  is  allowable,  be  manufactured  in  any  hospital  or  house, 
however  clean  and  well  situated,  by  the  accumulation  Avithin  it  of  too  large  a 
nxmiber  of  patients  suffering  from  suppurative  fever.   The  two^  great  conditions 
to  be  attended  to  in  the  prevention  of  overcrowding  are  : — (1)  Sufficient  cubic 
space  for  each  patient  :  and  (2)  An  efficient  system  of  ventilation.  Both 
conditions  are  equally  necessary.    The  sjjace  afforded  to  each  patient  in  the 
surgical  Avard  of  an  hospital,  where  patients  Avith  suppurating  wounds  are 
mixed  AAdth  others  suffering  from  such  injuries  as  simple  fractures  iinattended 
by  breach  of  surface,  should  be  at  least  1500  cubic  feet.    If  the  proportion  of 
simple  cases  be  great,  less  than  this  may  be  safe  ;  but  if  the  majority  of  the 
patients  have  suppurating  woimds,  more  space,  as  much  even  as  1800  cubic 
feet,  should,  if  possible,  be  alloAved.  Wlienever  we  have  had  an  outbreak  of  the 
confirmed  low  surgical  inflammations — of  erysipelas,  sloughing  phagedeena,  or 
pysemia — in  the  wards  at  University  College  Hospital,  it  has  been  OANong  to  the 
accidental  and,  perhaps,  tmavoidable  accumulation  of  a  large  number  of  serious 
injuries  or  of  operation-cases  in  one  ward,  so  that  the  cubic  space  for  patients 
became  reduced  materially  below  the  figures  above  stated.    Not  only  is  space 
required,  but  change  of  air,  by  proper  ventilation,  is  equally  needful.  For, 
hoAvever  large  the  cubic  space  for  patients,  the  air,  if  not  changed  rapidly 
enough,  soon  becomes  loaded  Avith  animal  exhalations,  and  Iiighly  insalubrious. 
Hence  care  shoiild  be  taken  that  a  free  ciUTent  of  pure  air  through  the  ward 
be  maintained  day  and  night.    It  is  from  want  of  this  precaution  during  night 
especially  that  much  mischief  often  results.    The  importance  of  maintaining 
efficient  ventilation  during  night,  and  the  little  danger  to  be  apprehended  from 
the  admission  of  cold  night  air,  have  been  so  forcibly  pointed  out  by  Miss 
Nightingale  in  her  Notes  on  Nursing,  and  are  noAV  so  universally  admitted,  that 
I  need  not  do  more  than  add  the  testimony  of  my  experience  to  the  truth  of  her 
observations.    In  cold  Aveather,  also,  there  is  so  great  a  disposition  on  the  part 
of  nurses  and  patients  to  shut  up  Avards  and  rooms,  that  the  air  becomes  close, 
oppressive,  and  contaminated  ;  and  hence  it  is  that  the  erysipelatous  and  mias- 
matic diseases  are  so  rife  diu'ing  winter  and  early  spring.    The  "  East  Wind  " 
is  commonly  accused  of  being  the  cause  of  these  ;  and  no  doubt  it  is  so,  but 
only  indirectly,  by  causing  AvindoAvs  and  doors  to  be  shut,  so  as  to  exclude  the 
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cold  that  usually  accomimnies  that  whid,  and  thus  rendering  the  atmosphere 
imiDure.  It  is  impossible  to  over-estimate  tlie  importance  of  a  free  supply  of 
pure  air  in  lessening  the  mortality  after  operations,  not  only  in  hospitals,  but 
equally  in  j)rivate  dwellings.  Hence  the  performance  of  operations  in  close 
and  ill-veutilated  rooms,  or  in  houses  situated  in  over-crowded,  badly  drained 
neighboiu'hoods,  should,  as  far  as  possible,  be  avoided  untU  the  patient  can  be 
placed  in  more  favoui-able  hygienic  conditions. 

The  mortality  arising  from  inattention  to  these  various  hygienic  conditions  is 
not  a  necessity  of  the  oi3eration,  but  rises  or  falls  according  as  the  circumstances 
in  which  the  patient  is  jDlaced  depart  more  or  less  widely  from  those  conditions 
that  are  necessary  to  the  maintenance  of  health.  It  is  by  the  induction  of 
pyaemia  and  of  the  erysipelatous  inflammations,  with  fever  of  a  low  type,  that 
the  neglect  of  the  hygienic  conditions  of  operated  patients  destroys  life.  The 
prevalence  of  these  diseases  in  a  locality  or  an  institiition  is  the  measure  of, 
and  in  direct  proportion  to,  the  deteriorated  constitutions  of  the  inhabitants,  and 
the  breach  of  sanitary  laws. 

3.  The  Special  Conditions  directhj  excited  hy  the  Operation  itself  (though  pre- 
disposed to  by  the  circumstances  that  we  have  just  been  considering)  and  which 
commonly  lead  to  a  fatal  result,  of  which  they  are  the  immediate  occasion,  are 
the  follo-wing  : — ^Shock,  Exliaustion,  Htemorrhage,  Gangrene,  Tetanus,  Internal 
Inflammation  of  an  acute  kind,  Pyoemia,  and  the  various  Low,  Diffuse,  and 
Erysipelatous  Inflammations.  These  causes  of  death  are  so  various,  and  com- 
prise so  many  distinct  diseases,  that  I  shall  do  little  more  here  than  mention 
them  ;  referring  the  reader  to  the  different  Chapters  in  the  Body  of  the  Work, 
in  which  each  is  specially  treated. 

The  SliocTc  of  an  Operation  may  prove  fatal  in  various  ways  :  from  the 
severity  of  the  mutilation,  as  in  a  case  of  double  amputation  ;  from  the  nervous 
centres  being  implicated,  as  in  the  removal  from  the  face  of  large  tumours  that 
have  connections  wth  the  base  of  the  skull ;  from  fear,  or  from  the  state  of 
nervous  depression,  into  which  the  j)atient  has  previously  fallen,  causmg  him  to 
feel  the  influence  of  an  operation  disproportionately  to  its  severity.  These 
various  effects  of  shock  have,  however,  been  much  lessened  since  anassthetics 
have  been  generally  administered  in  operative  surgery.  Aneesthesia,  however, 
does  not  remove  the  physical  impression  produced  on  the  system  by  a  severe 
miitilation ;  hence  the  influence  of  a  serious  and  prolonged  operation  is  still 
manifested  in  the  production  of  shock,  of  collapse,  and  of  slow  recovery,  even 
though  the  patient  have  suffered  no  actual  pain.  Certain  operations  appear  to 
exercise  a  peciiliar  depressing  effect  on  the  nervous  system,  even  though  no 
pain  be  exj^erienced.  Thus,  in  castration,  at  the  moment  of  the  di-\asion  of  the 
spermatic  cord,  I  have  often  observed  the  pulse  to  smk  markedly,  even  though 
the  patient  have  been  fully  anassthetised.  So  much  is  this  the  case,  that  it  is 
well  at  that  moment  to  suspend  the  administration  of  the  chloroform. 

Exhaustion,  without  any  tangible  local  or  constitutional  disease,  is  an  occa- 
sional cause  of  death  after  severe  operations ;  more  particiilarly  in  delicate 
females,  in  feeble  or  debilitated  siibjects,  or  in  those  who  have  lost  much 
blood. 

Hcemorrhage,  if  very  copious,  may  destroy  the  patient  by  inducing  syncope 
that  may  be  immediately  fatal ;  or  by  increasing  the  uifluence  of  the  shock  so 
that  he  cannot  rally  ;  or  it  may  be  followed  by  serious  after-consequences,  such 
as  the  supervention  of  hasmorrhagic  or  irritative  fever,  and  a  disposition  to  the 
occurrence  of  low  and  erysipelatous  inflammations.  It  is  in  these  secondary 
and  indirect  effects  that  the  great  danger  of  excessive  hasmorrhage  lies.  Patients 
Avho  have  lost  much  blood  make  slow  recoveries,  often  interrupted  by  inter- 
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cim-ent  diseases  ;  and  uot  imfrequently  die  at  tlie  end  of  two  or  three  weeks, 
from  some  asthenic  visceral  complication.  In  fact,  it  is  in  this  way,  rather 
than  from  its  immediately  dangerous  consequences,  that  the  loss  of  a  large 
quantity  of  blood  at  an  operation  proves  injurious  to  the  patient.  When 
hcemon-hage  occui-s  a  few  hoiu-s,  or  a  day  or  two,  after  an  operation,  it  iisually 
proceeds  from  imperfect  ligature  of  the  vessels,  or  from  arteries  bleeding  after 
the  setting-in  of  reaction,  which  had  not  furnished  blood  whilst  the  patient  was 
imder  the  influence  of  the  shock  of  operation.  On  recovery  from  chlorofoi-m 
idso,  it  not  nnfrequently  happens  that  arteries  begin  to  spout,  Avhich  yielded 
little  or  no  blood  whilst  the  patient  was  in  a  state  of  ancesthesia.  In  these 
circumstances,  hemorrhage  is  of  far  less  moment,  and  less  frequently  fatal,  than 
when  it  occurs  at  a  later  period,  in  consequence  of  some  morbid  condition  of 
the  woimd  or  system,  and  usually  in  association  with  a  typhoid  state,  by  which 
the  proper  formation  of  plastic  matter  is  interfered  with.  Dming  the  per- 
foiinance  of  an  operation,  hasmorrhage  should,  as  much  as  possible,  be 
prevented  ;  the  operation  itself  is  a  cause  of  depression,  and  any  great  loss  of 
blood  not  only  seriously  aggravates  this,  but  disposes  to  the  after-occurrence  of 
pyremia  and  low  inflammations. 

The  Performance  of  an  Operation  during  the  Existence  of  any  Acute  Inflam- 
mation, as  of  a  joint,  for  instance,  is  always  attended  by  great  danger  :  more 
especially,  if  the  disease  be  an  inflammation  of  a  low  form,  as  phlebitis  or 
erysipelas.  So  great  is  the  danger  of  performing  any,  even  the  most  trifling 
operations,  in  cases  of  this  kind,  that  they  never  shoidd  be  imdertaken,  except 
such — the  ligature  of  a  bleeding  vessel  for  instance — as  may  be  imperatively 
required  for  the  immediate  preservation  of  life.  The  danger  in  these  cases  is 
from  the  supervention  of  pyaemia.  This  appears  to  be  occasioned  by  the  blood, 
in  such  cases,  being  loaded  with  a  quantity  of  effete  materials,  which  run  into 
a  state  of  suppurative  disorganisation  ruider  the  influence  of  the  new  inflamma- 
tory action  set  up  by  the  operation. 

Gangrene  is  not  a  common  cause  of  death  after  operations.  In  some  cases  of 
amputation,  however,  it  may  occiir  in  the  stump  ;  after  the  operation  for 
strangulated  hernia,  in  consequence  of  the  constriction  of  the  gut ;  or  in  any 
wound,  in  its  contagions  form  of  sloughing  phagedsena. 

Tetanus  but  rarely  occasions  death  after  operations  in  this  country.  When  it 
does  occur,  it  is  more  frequently  after  the  lesser  than  after  the  greater  opera- 
tions that  it  developes  itself. 

Internal  Inflammations  of  an  acute  and  active  character  may  carry  off  the 
patient  after  an  operation,  in  two  ways.  Inflammation  of  this  land  may  have 
existed  antecedently  to  the  operation,  being  the  disease  for  which  it  is  per- 
formed ;  and,  being  unchecked  by  the  operation,  may  continue  its  course  and 
destroy  life.  Thus,  when  a  child  dies  after  tracheotomy  for  croup,  death  is  not  in 
general  occasioned  by  the  operation,  but  by  the  extension  of  the  disease  for  which 
it  has  been  performed.  Or  the  inflammation  may  be  the  necessary  and  direct 
consequence  of  the  operation ;  as  when  peritonitis  occurs  after  the  operation 
for  strangulated  hernia,  or  arachnitis  after  the  skull  has  been  trephined.  But 
it  is  not  by  the  action  of  any  of  these  direct  results  that  an  operation  usually 
jjroves  fatal.  In  the  great  majority  of  in.stances,  death  is  occasioned  in  a  more 
indirect  manner  by  the  developement  of  pyajmia,  or  of  some  of  those  low  and 
erj-sipelatous  inflammations  which  are  allied  to  it,  and  to  which  a  neglect  of 
hygienic  laws  acts  as  a  powerful  predisposing  cause. 

Pycemia  is  certainly  tlie  most  frequent  cause  of  death  after  operations,  more 
particularly  in  large  towns.  It  is  especially  and  directly  predisposed  to  by  the 
neglect  of  liygienic  laws  by  the  patient  previously  to  the  operation,  and  by  the 
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unfavoivrable  sanitary  conditions  by  which  he  may  be  suiTOunded  a  fllr  its  per- 
formance. Closely  allied  to  pyEBniia,  fretiuently  co-ejdsting  ^vith  it;  iiaving  tlie 
same  predisposing  causes,  and  associated  with  febrile  disturbance.pf  aii^asthenic 
type,  are  the  various  loio  and  diffuse  inflammations,  whether  assimiiiiguie  form 
of  erysipelas,  of  phlebitis,  or  of  inflammation  of  the  absorbents,  which  are  the 
dread  of  surgeons  and  the  scourge  of  hospitals.  It  is  to  pyaemia,  and  to  these 
various  allied  erysipelatous  and  low  inflammations,  with  their  ■  attendant 
asthenic  constitutional  distiu'bance,  that  at  least  three-fomths  the  deaths 
after  operations  are  due.  It  is  in  the  production  of  these  di^ases  that  an 
impure  blood,  loaded  with  effete  materials  retained  tlrrough  hal^al  disregard 
of  the  ordinary  riiles  of  health  or  through  defective  elimination  hj  the  kidneys 
and  skin,  acts  as  a  potent  predisposing  cause,  requiring  but  some  injury  or 
woimd  to  call  into  acti\dty  a  most  dangerous  amount  of  local  inflammation  and 
of  constitutional  disturbance.  In  these  circumstances,  it  is  not  the  exterft  or 
size  of  the  wound  that  determines  the  dangerous  results.  The?  mere  fact  of  a 
breach  of  surface,  however  tri-\dal,  is  suiflcient  to  excite  these  morbid  processes, 
the  materials  for  which  have  been  previously  stored  up  in  the  system.  In  such 
conditions  of  the  system,  the  amputation  of  a  toe  may  be  as  fatal  as  that  of  the 
thigh,  or  the  removal  of  a  small  scalp-atheroma  as  the  ablation  of  the  breast ; 
the  only  additional  danger  essentially  connected  with  the  greater  operations 
being  the  increased  risk  from  shock  and  haemorrhage. 

Diflitlieritic  Injlammation  may  develope  in  a  woimd  with  or  without  con- 
comitant throat-affection.  It  may  be  developed  by  direct  contagion,  or  imder 
the  influence  of  those  local  epidemics  or  constitutional  influences  that  cause 
diphtheria  to  appear  in  the  fauces.  When  a  wound  becomes  affected  in  this 
way,  the  edges  and  the  integument  for  some  'little  distance  around  are 
swollen,  bra'wny,  and  of  a  deep  red  colour  ;  the  surface  of  the  woimd  is 
covered  with  a  gi'eyish  white  exudation  which  cannot  be  cleaned  off ;  the  skin 
immediately  contiguous  to  the  wound  also  becomes  besmeared  with  tenacious 
creamy-looking  exudation  matter  ;  and  febrile  symptoms  of  a  low  tj^Q  develojje 
themselves. 

Preparation  for  Operation. — The  Surgeon,  being  convinced  of  the  neces- 
sity of  having  recourse  to  operation,  should  fully  and  unreservedly  lay  before 
his  patient  the  state  of  the  case,  and,  if  necessary,  give  the  reasons  that  render  an 
operation  imperative,  in  order  to  obtain  his  consent  and  that  of  his  family.  In 
the  event  of  the  patient  refusing  to  submit,  what  coui-se  shoiild  the  Siu'geon 
pursue  ?  In  this  he  must  be  guided  partly  by  the  nature  of  the  proposed 
oijeration  ;  and  partly  by  the  state  of  the  patient,  and  his  cajjabilitj^  of  forming 
a  correct  judgment  of  his  case.  If  the  operation  be  one  of  expediency,  merely 
for  the  relief  of  an  infirmity  or  the  removal  of  an  aihnent  which  does  not 
directly  jeopardise  life,  most  certainly  no  surgeon  would  think  of  imdertaking 
it  without  the  full  consent  of  his  patient.  If,  on  the  other  hand,  it  be  an 
operation  that  is  imperatively  necessary  for  the  preservation  of  life,  in  which 
the  delay  of  a  few  minutes  or  hours  may  be  fatal  to  the  patient,  as  in  the  case 
of  the  proposed  ligature  of  a  bleeding  artery,  or  the  relief  of  a  strangulated 
hernia,  and  where  the  patient,  not  being  aware  of,  or  capable  of  being  made  to 
imderstand,  the  necessity  for  immediate  action,  is  unwiUing  to  assent  to  the 
proposal,  the  Surgeon  will  truly  be  placed  in  a  dilemma  of  anxious  responsi- 
bility ;  between  allowing  the  patient  to  fall  a  sacrifice  to  his  ignorance  or 
timidity,  and  attempting,  perhaps  unsuccessfully,  to  rescue  him  from  incAatable 
death  against  his  o^vn  consent.  I  believe  the  proper  course  for  the  Surgeon  to 
pursue  under  such  circumstances,  is  to  judge  for  the  patient  in  a  matter  on 
wliich  he  is  clearly  \mable  to  form  an  opinion,  and  to  compel  him,  so  far  as 
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practicable,  to  submit  to  the  necessary  steps  for  the  preservation  of  his  life,  or 
to  put  hiiu  under  chloroform,  and,  when  he  is  anresthetised,  to  perform  any 
operation  that  may  be  necessary.  In  the  event  of  the  patient  being  insensible, 
as  after  an  injury  of  the  head,  the  Siirgeon  must  necessarily  take  upon  himself 
to  act  as  the  case  reqiures.  Children  cannot  be  considered  capable  of  giving  an 
opinion  as  to  the  propriety  of  an  operation  ;  the  consent  of  the  parents  is  here 
necessary,  and  quite  sufficient ;  and,  in  their  absence,  the  case  being  an  urgent 
one,  the  Surgeon  must  stand  in  loco  parentis,  and  take  all  responsibility  upon 
himself. 

These  points  then  having  been  determined,  the  patient  should,  if  possible,  be 
Prepared  for  the  Operation.  In  a  gi-eat  number  of  cases  requiring  operation,  as 
iu  strangulated  hernia,  bad  compound  fracture,  &c.,  no  time  is  allowed  for  pre- 
paration, but  the  Sui'geon  must  at  once  submit  the  patient  to  the  knife,  what- 
ever the  state  of  his  constitution  may  be.  But  in  the  more  clironic  cases,  time 
is  given  for  improving  the  constitution.  This  preparation  miist  not  consist  in 
any  routine  system  of  purging  and  starving,  which  is  ill  calculated  to  support 
the  constitution  against  the  call  that  will  be  made  upon  its  powers  ;  nor,  on  the 
other  hand,  in  a  tonic  or  stimulating  regimen,  which  may  produce  fever  and. 
irritate  the  constitution ;  but  in  adapting  our  means  to  the  condition  of  the 
patient  and  the  nature  of  the  oj)eration  to  be  performed.  The  tendency  to 
erysipelas,  pysemia,  and  low  and  diffuse  inflammations  generally,  is  materially 
lessened  by  supporting  the  patient's  strength,  by  means  of  a  nutritious  diet, 
previously  to  the  performance  of  the  operation.  Indeed,  in  many  of  the  more 
severe  cases  of  cpmpoimd  fracture  and  disease  of  the  joints,  it  is  only  by  the 
use  of  a  nutritious  diet,  and  by  the  administration  of  tonics,  quinine,  or  iron, 
and  stimulants,  often  in  large  quantities,  that  the  patient  can  be  brought  into  a 
condition  to  bear  the  shock  and.  consequent  depression  of  tbe  operation.  This 
is  more  particularly  the  case  with  hospital  patients  of  bad  constitution,  who 
have  met  with  serious  accidents,  attended  by  much  suppuration  and.  irritative 
fever.  In  the  more  chronic  cases,  the  time  should  be  seized  for  the  o]Deration 
when  the  secretions  are  free,  the  tongue  clean,  and  the  action  of  the  skin  and 
kidneys  in  a  healthy  state  ;  and,  above  all,  the  mind  should  be  kept  tranquil 
and  hopeful,  being  allowed  to  dwell  as  little  as  possible  upon  the  impending 
event.  In  many  operations,  as  those  on  the  rectum  and  urinary  organs,  or  in 
those  of  a  plastic  character,  special  modes  of  preparation  are  requir.ed,  which 
■will  be  discussed  when  we  come  to  treat  of  the  operations  in  detail. 

The  Tmmecliate  Preparations  for  the  operation  should  always  be  superintended 
by  the  Surgeon  himself.  He  must  see  that  the  table  is  solid,  and  of  a  con- 
venient height,  well  covered  with,  blankets,  and  provided  -with  pillows  ;  and 
that  the  light  of  the  room  is  good.  There  must  be  a  sufficient  supply  of 
sponges  and  of  basins,  with  hot  and  cold  water  ;  and,  if  the  operation  be  likely 
to  be  attended  by  much  hajmorrhage,  a  tray  filled  -with  sand  or  saw-dust 
should  be  provided,  in  order  to  catch  the  blood.  The  Surgeon  must  then  look 
over  his  instrilments,  comparing  them,  if  the  operation  be  compKcated,  with  a 
list  pre\dously  made  out ;  he  must  see  that  they  are  arranged  in  the  order  in 
which  they  are  wanted,  and  properly  covered  with  a  towel.  Much  of  the 
successful  performance  of  an  operation  depends  on  the  attention  and  steadiness 
of  the  assistants.  Of  these  there  should  be  enough,  but  not  too  many.  In  all 
capital  operations  three  or  four  will  be  required  ;  one  for  the  administration  of 
the  anfesthetic,  another  to  command  the  artery,  a  third  immediately  to  assist 
the  Surgeon,  and  the  fourth  to  hand  sponges,  instruments,  &c.  The  duties  of 
the  assistants  should  be  performed  in  silence,  and  each  man  must  carefidly 
attend  to  liis  own  business,  and  not  neglect  this,  as  is  too  often  done,  in  his 
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anxiety  to  crane  over  and  see  what  the  Surgeon  is  about.  There  should  he  no 
itnnecessary  talking  when  once  the  patient  is  on  the  tahle ;  the  Surgeon's 
directions  ought  to  be  conveyed  hy  a  brief  word  or  two,  by  a  look,  or  by  a  sign 
with  the  hand. 

The  Surgeon  himself  must  always  feel  the  heavy  responsibility  that  hangs 
over  him  dui-mg  the  performance  of  a  great  operation — "at  that  moment 
when,"  as  Dr.  Grant  has  elegantly  said,  "Death  everywhere  surrounds  his 
.knife  as  he  is  endeavoui'ing  to  convey  all  his  knowledge  to  its  poiat."  But 
having  carefully  considered  each  successive  step  of  the  operation,  provided  for 
every  emergency  that  can  by  any  possibility  arise  in  the  course  of  it,  and 
trusting  in  Him,  from  whom  all  knowledge  is  derived,  to  strengthen  his  judg- 
ment and  guide  his  hand  aright,  he  will  proceed  to  the  performance  of  his  duty 
with  self-reliance,  and  ia  the  full  confidence  of  beiag  able  to  effect  all  that  Art 
can  accomplish. 

Employment  of  Anesthetics. — It  is  reasonable  to  believe  that  the  preven- 
tion of  pain  in  surgical  operations  has  been  an  object  of  solicitude  to  Surgeon 
as  well  as  to  patient  from  the  earliest  ages  :  and  there  can  be  little  doubt  that 
narcotics  of  various  kinds  have  at  different  times  been  employed  with  this 
view.  But  the  effect  of  these  was  so  uncertain— their  after  consequences 
perhaps  so  injurious — that  no  permanent  reliance  was  placed  upon  them.  The 
first  endeavoiu'  to  induce  anroethesia  by  the  inhalation  of  vapours  is  stated  to 
have  been  made  in  the  thirteenth  centiuy  by  Theodoric,  who  recommended 
that  a  "  Spongia  Somnifera,"  impregnated  with  spirituous  extracts  of  various 
narcotic  substances,  should  be  held  to  the  nostrils  till  sleep  was  induced  ;  and 
that  after  the  operation  the  patient  should  be  roused  by  the  use  of  vinegar  or 
fenugreek.  It  was  not,  however,  till  the  commencement  of  this  century  that 
any  serious  attempts  were  made  in  this  direction.  The  discovery  of  the 
remarkable  properties  exercised  on  the  nervous  system  by  the  inhalation  of 
nitrous  oxide  then  led  Sir  Humphry  Davy  and  others  to  entertain  hopes  that 
it  might  be  used  as  a  means  of  relieving  pain  during  sui'gical  operations.  Ex- 
periments were  made  -with  the  gas  with  this  view,  but  they  did  not  prove 
altogether  satisfactory,  and  it  was  abandoned,  except  as  a  means  of  amusement. 

It  is  needless  to  do  more  than  allude  to  such  means  as  the  compression  of 
the  nerves  of  the  limb,  as  recommended  by  Moore— the  employment  of  excessive 
venesection,  as  adopted  by  Wardrop — or  the  production  of  insensibility  by 
mesmerism.  These  means  of  inducing  anaesthesia  were  either  inefficient, 
dangerous,  or  cliimerical. 

It  was  not  untU  1844  that  a  serious  attempt  was  again  made  to  introduce 
insensibility  during  operations  by  inhalation  :  and  to  the  Americans  is  un- 
doubtedly due  the  honour  of  having  established  the  practice  of  Anesthesia  in 
Surgery.  In  that  year  Horace  WeUs,  a  dentist  of  Hartford,  Comiecticut, 
inhaled  the  nitrous  oxide  gas  with  the  view  of  rendering  himself  insensible 
diu?ing  the  extraction  of  a  tooth  ;  and,  finding  the  experiment  succeed,  re- 
peatecl  it  on  several  of  his  patients.  Its  success  was  not,  however,  permanent  ; 
and  having  failed  in  several  cases,  he  seems  to  have  given  up  the  attempt  In 
1846  Dr.  Morton,  a  dentist,  and  a  pupil  of  Wells,  used  the  vapour  of  ether 
instead  of  the  nitrous  oxide  gas  ;  and,  having  succeeded  in  extractmg  several 
teeth  painlessly,  applied  to  the  authorities  of  the  Massachusetts  General 
Hospital  at  Boston  for  permission  to  administer  it  to  a  man  from  whom  Dr. 
J.  C.  Warren  was  about  to  remove  a  tmnour  of  the  neck.  The  resiJt  was 
most  successful  ;  and  from  that  time  the  use  of  anajsthetics  has  been  established 
in  surgical  practice  in  every  civilised  country  in  the  world. 

For  more  than  a  year,  sulphuric  ether  was  the  only  agent  used  for  inducing 
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oncEsthesia.  But  in  1848  Simpson,  of  Edinburgh,  discovered  the  anresthetic 
properties  of  cliloroform  ;  and  in  tliis  country  this  agent  soon  came  to  be 
generally  employed,  altliough  ether  held  its  ground  with  the  American 
surgeons,  by  many  of  whom  it  is  preferred  to  chloroform  at  the  present  time. 
Within  the  last  year,  the  use  of  nitrous  oxide  has  been  revived. 

The  employment  of  anmthetics  in  surgery  is  imdoubtedly  one  of  the  greatest 
boons  ever  conferred  npon  mankind.  To  the  patient  it  is  invaluable  in  pre- 
venting the  occwrrence  of  pain,  and  to  the  Surgeon  in  relieving  him  from  the 
distress  of  inflicting  it.  Anffisthesia  is  not,  however,  an  imniLxed  good.  Every 
agent  by  which  it  can  be  induced  produces  a  powerful  impression  on  the 
system,  and  may  occasion  dangerous  consequences  when  too  freely  or  carelessly 
given  ;  and  even  with  every  possible  cai'e,  it  appears  certain  that  the  inhalation 
of  any  ansesthetic  agent  is  in  some  cases  almost  inevitably  fatal.  We  cannot 
purchase  immimity  fi-om  suffering  without  incurring  a  certain  degree  of  danger. 
There  can,  however,  be  little  doubt  that  many  of  the  deaths  that  have  followed 
the  inhalation  of  antesthetics  have  resulted  from  want  of  knowledge  or  of  due 
care  on  the  part  of  the  administrators.  Yet,  whatever  precautions  be  taken, 
there  is  reason  to  fear  that  a  fatal  result  must  occasionally  happen.  This 
immediate  risk,  which  is  but  very  small,  is  more  than  counterbalanced  by  the 
immunity  from  other  dangers  during  operations  which  used  formerly  to  occiu'. 

There  is,  however,  another  question  in  relation  to  chloroform  which  deserves 
the  most  serious  consideration  on  the  part  of  the  Surgeon  ;  viz..  Does  it  influence 
the  rate  of  mortality  after  operations  1  On  this  point  there  is  conflicting 
testimony.  Simpson  has  published  statistics  to  show  that  the  mortality 
after  operations  has  lessened  since  the  introduction  of  chloroform.  J.  Arnott, 
on  the  other  hand,  adduces  figures  to  prove  that  it  has  materially  increased,  in 
amputation  by  12,  in  lithotomy  by  as  much  as  28,  per  cent.  I  am  inclined 
to  believe  that  the  rate  of  mortality  has  increased  since  the  use  of  chloro^ 
form  in  operative  surgery.  But  is  this  increase  altogether  due  to  any  effect 
produced  on  the  system  by  the  inhalation  of  cliloroform  ?  May  it  not,  in 
some  measure  at  least,  be  owuig  to  operations  being  often  performed  in  very 
doubtful  or  extreme  cases,  now  that  they  can  be  done  painlessly,  when  formerly 
the  suffering  inflicted  would  have  deterred  the  Surgeon  from  proposing,  or  the 
patient  from  acceding  to,  their  performance  1  A  surgical  operation  was  formerly, 
from  the  pain  attending  it,  looked  upon  as  a  more  serious  affair  than  it  is  at  the 
present  day,  and  Surgeons  were  not  willing  to  inflict  sivfferiag  unless  there  were 
a  good  prospect  of  a  successful  issue.  Now,  however,  that  the  most  serious 
operations  can  be  performed  -svithout  any  consciousness  to  suffering,  the 
Surgeon,  in  his  anxiety  to  give  his  patient  a  chance  of  life,  may  not  un- 
frequently  operate  for  disease  or  injury  that  would  otherwise  necessarily  and 
speedily  be  fatal,  and  which  formerly  would  have  been  left  without  an  attempt 
at  relief. 

Making,  however,  all  allowance  for  the  extension  of  operative  surgery  to 
extreme  cases  that  were  formerly  not  thought  to  come  within  its  range,  I 
cannot  but  think  that  chloroform  does  exercise  a  noxious  influence  on  the 
constitution,  and  does  lessen  the  prospect  of  recovery  in  certain  states  of  the 
system,  more  especially  when  the  nervous  power  is  enfeebled  or  the  blood  is 
in  an  unhealthy  state.  In  such  circumstances,  the  depressing  influence  of 
chloroform  appears  to  me  to  act  injuriously  ;  the  patient  does  not  rally  well 
after  the  operation  for  which  it  is  administered,  and  immunity  from  suffering  is 
piu-chased  by  a  lessened  chance  of  recovery. 

Ancesthesia  by  the  Administration  of  Cliloroform  is  best  commenced  before  the 
patient  leaves  his  bed.    The  chloroform  should  never  be  given  but  by  a  ]ierson 
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accustomed  to  its  use,  and  on  Avliose  capability  the  Surgeon  has  full  reliance  ; 
as  nothing  embarrasses  more,  during  an  operation,  than  to  have  any  doubt 
about  the  chloroform  being  properly  administered.  Clilorofomi  niay  be  ad- 
ministered in  many  different  ways,  either  on  lint  or  a  handkerchief,  or  through 
an  inhaler  of  some  kind.  The  fo]lo\ving  is  tlie  way  in  wliich  cliloroform  may 
most  safely  be  given  on  lint  or  a  handkerchief,  without  apparatus  of  any  kiad. 
On  a  piece  of  folded  lint,  about  two  inches  square,  and  consisting  of  three 
doubles,  about  a  drachm  of  chloroform  is  poured  ;  and  the  lint  is  then  held  at 
a  distance  of  about  three  inches  from  the  nose  of  the  patient,  so  as  to  permit  a 
very  free  admixtm-e  of  air  with  the  fu-st  few  inhalations  of  the  vapour.  After 
the  lapse  of  about  half  a  minute,  the  Knt  is  brought  nearer  to  the  patient's 
nose,  to  withiu  a  distance  of  perhajDS  an  inch,  being  never  allowed  to  touch  ; 
at  the  same  time  a  porous  towel,  not  doubled,  is  lightly  laid  over  the  face  of 
the  patient  and  the  hand  of  the  operator,  so  as  to  prevent  the  escape  of  the 
chloroform-vapour,  but  not  to  interfere  vnth  the  admission  of  air.  During  the 
whole  time,  it  is  the  duty  of  the  administrator  to  keep  liis  hand  on  the  pulse, 
to  watch  the  breathing,  and  occasionally  to  examine  the  pupils  of  the  patient. 

The  method  just  described  (givuag  chloroform  on  lint,  the  patient's  head  being 
covered  with  a  towel)  answers  well  enough  in  most  cases,  but  it  affords  no  means 
of  ascertaining  the  proportion  of  chloroform  which  is  being  inhaled  by  the 
patient.  The  administrator  can  judge  only  by  the  eifects  produced.  There  is 
a  danger  of  the  patient's  lungs  being  filled  Avith  a  very  strong  mixture  at  the 
moment  when  the  signs  of  an  overdose  are  fii-st  perceived.  In  the  most 
favourable  circiimstances,  it  requires  several  respirations  to  replace  the  strong 
dose  by  fresh  air  ;  but  if  the  patient  happen  to  be  in  a  rigid  state,  or  his  glottis 
be  closed  by  spasm,  considerable  delay  will  occur,  during  which  time,  if  the 
dose  have  not  been  strong  enough  to  arrest  the  action  of  the  heart,  the  blood  is 
passing  through  the  lungs  and  becoming  further  charged  with  chloroform. 

Vai-ious  inhalers  haA'e  been  contrived  for  the  purpose  of  regulating  the  pro- 
portion of  chloroform  with  accuracy.  The  simplest  kind  consists  of  a  mask 
covering  the  nose  and  mouth,  with  a  box  for  sponge  or  blotting-paper  on 
which  the  chloroform  is  poured,  and  with  valves  to  prevent  the  expired  air 
from  passing  through  the  chloroform-chamber.  The  objection  to  this  form  is, 
that  it  yields  a  very  strong  mixture  at  first  ;  and,  when  the  chloroform  has  half 

evaporated,  the  remainder  is 
so  cooled  that  it  evaporates 
too  slowly  to  yield  enough 
chloroform  to  insure  the  qiue- 
tiide  of  the  patient,  especially 
if  he  should  move  his  head 
about  so  as  to  get  a  small 
quantity  of  air  between  his 
face  and  the  moiithpiece. 

Dr.  Snow  improved  this 
apparatus  by  sm-roimdiug  the 
chloroform-chamber  with  wa- 
ter, and  also  maldng  the  up- 
per valve  movable,  so  that  at 
the  beginning  of  the  inhala- 
tions only  a  portion  of  the 
inspired  air  should  pass  over 
the  chloroform.  This  was  a  great  improvement ;  but  accuracy  was  not  secured, 
because  the  proportion  of  cldoroform  given  up  varies  with  the  temperatiu'e  of 
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Fig.  2.— Administration  of  Chloroform  by  Clover's  Apparatus. 


the  room,  vdth  tlie  slo^raess  or  rapidity  of  tlie  patient's  breathing,  and  with  the 
cooling  of  the  cliloroforui,  which  is  not  entirely  prevented  by  the  water-jacket. 

My°  experience  with  Mr.  Clover's  instrument  is  of  the  most  favoiiral^le 
character.  I  have  had  chloroform  administered  to  several  hundreds  of  my 
patients  by  it,  without  ac- 
cident or  cause  for  anxiety. 
It  consists  of  a  bag  hold- 
ing 8000  cubic  inches  of 
air,  which  is  suspended 
from  the  coat-coUai'  at  the 
back  of  the  administrator, 
and  connected  -^vith  the 
face-j^iece  by  a  flexible 
tube  (Fig.  2).  The  bag  is 
charged  by  means  of  a 
bellows  (Fig.  1,  1)  measm-- 
ing  1000  cubic  inches  ;  and 
the  air  is  passed  through 
a  box  warmed  with  hot 
water,  into  which,  is  intro- 
duced, at  each  filling  of 
the  bellows,  as  much  chloroform  as  is  required  for  1000  cubic  incbes  of  air. 
This  is  done  -with,  a  gi-aduated  glass  syringe  (Fig.  1,  2)  adjusted  by  a  screw  on 
the  piston-rod  to  take  up  no  more  than  the  quantity  determined  on,  which 
is  usually  from  30  to  40  minims. 

Wben  the  bag  is  full  enough,  the  tube  is  removed  from  the  evaporating 
vessel,  and  the  mouthpiece  (Fig.  1,  3)  adapted  to  it. 

The  patient  cannot  get  a  stronger  dose  than  the  bag  is  charged  with  ;  but 
the  proportion  can  be  made  any  degree  weaker,  by  regulating  the  size  of  an 
opening  in  the  mouthpiece,  which  admits  additional  air. 

The  principal  points  to  be  attended  to  during  the  inhalation  of  this  potent 
agent  are,  that  it  be  not  given  too  suddenly,  or  in  too  concentrated  a  form  ; 
and  that,  whilst  under  its  influence,  the  patient  be  not  raised  into  the  erect  or 
sitting  position.  If  lint  be  used,  it  may  be  too  much  satiu'ated,  and  be  beld 
too  closely  appUed  to  the  mouth  and  nostrils  ;  and  the  patient  will  not  be  able 
to  get  sufficient  atmospheric  au",  and  may  speedily  become  partially'asphyxiated, 
choking  violently,  struggling  to  get  free,  and  becoming  purple  in  the  face,  with 
a  full  slow  pulse.  Care  should  be  taken  not  to  compress  the  abdomen  in  holding 
the  patient ;  for,  as  tlie  respiration  becomes  chiefly  or  wholly  diaphragmatic, 
it  may  be  seriously  interrupted  by  any  pressure  on  the  abdominal  wall.  Whilst 
under  the  influence  of  chloroform,  the  patient  should  never  be  raised  up,  as  has 
just  been  stated  ;  for,  as  this  agent  exercises  a  powerful  sedative  action  on  the 
heart,  sudden  and  perhaps  fatal  syncope  may  ensue  from  putting  the  patient 
in  the  erect  position.  Hence,  also,  it  is  dangerous  to  administer  it  in  those 
operations  that  require  to  be  performed  wliilst  the  i^atient  is  erect.  It  is  well 
to  caution  the  patient  not  to  take  anytliing  to  eat  for  two  or  tlu-ee  hoiu'S 
before  its  administration,  lest  it  induce  vomiting  of  the  partially  digested 
meal.  "With  due  caution,  it  may  be  given  with  perfect  safety  to  individuals  of 
all  ages.  I  have  operated  on  infants  less  than  a  week  old,  as  well  as  on  octo- 
genarians, under  its  influence.  In  administering  it  to  young  children,  Dr. 
Snow  recommends  its  dilution  with  rectified  spirit. 

The  first  influence  of  chloroform  appears  to  be  exercised  upon  the  nei-voiis 
system.    The  patient  becomes  excited  and  talkative,  and  a  state  of  uncou- 
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sciousiiess  is  induced,  tlie  muscular  system  at  the  same  time  being  rendered 
rigid  and  tense.  At  this  time  the  heart's  action  is  usually  quickened,  and 
more  forcible  than  natiu'al.  As  the  administration  of  the  chloroform  continues, 
however,  complete  paralysis  of  sensation  and  motion  is  induced.  The  patient 
becomes  altogether  unconscious  to  all  external  impressions,  the  muscles  become 
relaxed,  and  the  action  of  the  heart  slow  and  feeble.  This  diminution  in  the 
power  of  the  heart's  action  is  well  marked  in  the  lessened  force  of  the  jet  of 
blood  from  cut  arteries.  The  respu-ations  become  shallow  and  feeble,  in  pro- 
portion as  the  sensibility  of  the  nervous  system  and  the  energy  of  the  muscular 
movements  are  lessened,  and  the  blood  in  the  arteries  becomes  dark  ;  in  fact,  a 
semi-asphyxial  state  sets  in.  When  thus  fully  ana3sthetised,  the  patient  is 
undoubtedly  on  the  very  verge  of  death,  and  requires  the  most  careful  watching 
by  the  person  who  administers  the  chloroform  ;  liis  fingers  should  never  be  off  the 
pulse,  nor  his  eyes  taken  away  from  the  countenance  of  the  patient.  The  breath- 
ing should  be  very  carefully  observed  :  when  it  becomes  embarrassed  chloroform 
must  be  given  sparmgly,  and  when  it  becomes  stertorous  it  should  be  discontinued 
entii'ely.  In  this  state,  the  inhalation  of  a  small  additional  quantity  of  this  potent 
agent,  the  application  of  the  vapom'  in  too  concentrated  a  state,  or  the  sudden 
raising  up  of  the  patient,  might  occasion  death  from  paralysis  of  the  heart. 

If  the  inhalation  of  cliloroform  have  been  suspended,  great  care  should  be 
taken  when  its  administration  is  recommenced,  lest  the  ali-eady  enfeebled  heart 
be  entii'ely  overpowered  by  the  influence  of  too  large  a  volimie  of  vapour- 
suddenly  given  in  a  concentrated  form. 

It  should  be  borne  in  mind  that  it  is  not  necessary  in  all  operations  to 
administer  chloroform  to  the  same  extent.  In  all  the  greater  operations,  as 
amputations,  lithotomy,  and  the  ligature  of  arteries,  enough  should  be  given 
to  comjjletely  paralyse  muscular  movement,  as  well  as  to  suspend  sensibUity 
and  consciousness.  In  operations  for  hernia,  also,  and  all  other  proceedings 
implicating  the  abdominal  walls,  if  complete  muscular  relaxation  be  not 
induced,  great  inconvenience  and  not  a  little  danger  may  result.  So,  also,  in 
very  paiirful  operations  about  the  anus  and  genital  organs,  a  full  dose  of 
chloroform  should  be  given.  But  for  the  removal  of  many  timiours  about  the 
trunk,  or  in  many  of  the  minor  operations  on  the  extremities  and  about  the 
head  and  face,  muscular  relaxation  is  not  so  necessary  ;  and  it  -will  be  sufficient 
to  give  enough  chloroform  merely  to  suspend  sensibility  and  consciousness  .to 
pain. 

In  certain  diseased  conditions  of  the  system  the  administration  of  chloroform 
requii'es  much  care  ;  but,  as  a  general  rule,  it  may  be  stated  that,  whenever  the 
constitutional  disease  has  not  advanced  to  such  a  degree  as  to  contraindicate  an 
operation,  chloroform  may  be  given.  In  the  early  stages  of  phthisis  it  may 
usually  be  safely  inlialed  ;  but  in  some  cases  of  bronchial  ii'ritation  the  vapour 
is  apt  to  produce  troublesome  cough.  When  the  heart  is  diseased,  gi-eat  caution 
is  necessary,  more  particularly  when  its  muscular  substance  has  undergone 
fatty  degeneration  ;  the  sedative  influence  of  the  chloroform  being  apt,  in  these 
circumstances,  to  produce  a  sudden  depression  or  arrest  of  the  heart's  action. 
In  many,  perhaps  the  majority,  of  the  cases  of  death  from  chloroform,  the  fatal 
event  has  been  traced  to  this  cause.  In  valviilar  disease  of  the  heart  I  believe 
that  it  may  be  more  safely  given.  In  persons  who  are  epileptic,  and  in  those  who 
suffer  from  congestion  of  the  brain,  it  requii-es  to  be  cautiously  administered,  as 
in  the  earlier  stages  of  anccsthesia  much  cerebral  excitement  is  apt  to  be 
evinced.  In  hysterical  subjects,  chloroform  is  said  to  induce  a  tendency  to 
laryngeal  spasm.  The  most  dangerous  condition  in  which  to  administer 
chloroform  is  that  in  which  in  consequence  of  renal  disease,  the  blood  is  loaded 
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with  lu-ea ;  in  such  cases  epileptiform  convulsions  are  readily  induced,  with 
lividity  of  the  face,  and  a  tendency  to  stertor  and  coma. 

Shoidd  chlorofomi  be  given  in  operations  rendered  necessary  by  severe 
injuries,  during  the  period  of  the  continuance  of  the  shock  of  the  accident,  as 
in  primaiy  amputations  ?  In  such  circmustances,  its  use  has  been  objected  to 
on  the  ground  that  it  M-ould  act  injiuiously  by  still  fiu'ther  lowering  the  already 
depressed  -vdtal  powei-s ;  and  that  the  pain  of  the  operation,  if  performed 
■\\-ithout  it,  would  prove  a  good  stimulant,  and  thus  serve  to  rouse  the  patient. 
But  would  this  really  be  so  ?  Is  the  pain  of  an  operation  a  stimulant  ?  In 
order  to  answer  this  question,  let  us  observe  the  condition  of  a  patient  imme- 
diately after  the  performance  of  a  severe  operation — as  an  amputation — without 
his  haviug  been  anaesthetised  ;  and  we  shall  find  that,  so  far  from  having  been 
restored  or  stimulated,  he  will  have  been  seriously  depressed  l)y  it.  The  pulse 
win  be  small,  feeble,  and  slow ;  the  siurface  cold  ;  and  the  mind,  perhaps, 
scarcely  conscious :  in  fact,  thoiigh  a  slight  degree  of  pain,  as  a  pinch  or  a  prick, 
may  act  as  a  stimulant,  very  severe  suffering  is  a  most  powerful  depressing 
agent,  capable  in  itself  of  destroying  life.  The  pain  of  an  operation  performed 
soon  after  the  occm'rence  of  a  severe  injury,  so  far  fi'om  rousing  the  patient, 
appears  to  me  to  act  most  injuriously,  by  inflicting  a  second  shock  upon  the 
system  before,  perhaps,  it  has  faii'ly  recovered  from  the  depressing  effects  of  the 
first ;  and  it  is  by  preventing  this  that  chloroform  is  of  such  inestimable 
advantage.  In  these  cases  it  is  not  necessary  to  give  chloroform  to  an  extreme 
degree  of  ansesthetisation.  It  is  only  requisite  to  give  it  to  a  moderate  extent, 
chiefly  so  as  to  benimib  sensation  during  the  incisions  made  tlirough  the  skin. 
After  this,  and  during  the  later  stages  of  the  operation,  the  inhalation  may  be 
suspended  entirely,  or  nearly  so. 

Secondary  Effects  of  Oliloroform  may  develope  themselves  in  connection  -with 
the  head,  the  lungs,  or  the  stomach.  The  liability  to  inconvenient  secondary 
eftects  depends  chiefly  on  two  conditions  :  1.  on  the  mode  of  administration  of 
the  chloroform,  especially  on  the  care  taken  that  there  is  an  adequate  supply  of 
air  admitted  at  the  time  when  the  vapour  is  inlialed  ;  and  2,  on  the  state  of  the 
patient  as  to  age,  habit,  temperament,  and  digestion.  Old  people,  habitual 
spirit-drinkers,  and  those  of  a  bUious  and  sanguine  temperament,  are  apt  to 
suifer  most.  The  condition  of  the  digestion  is  of  gi-eat  importance.  If  chloro- 
form be  given  too  soon  after  a  meal,  injmious  results  are  siu'e  to  follow;  hence, 
it  is  best  administered  on  an  empty  stomach. 

Head-Complications  chiefly  follow  the  administration  of  cliloroform  in  the 
aged.  In  them  headaches  and  stupor  not  rmfrequently  supervene,  and  occa- 
sionally paralytic  or  apoplectic  symptoms  will  develope  themselves  some  days 
after  the  anaesthesia.  In  young  and  nervous  women  hysterical  symptoms  often 
appear,  and  continue  for  some  hours  or  even  days  ;  but  they  need  not  excite 
xmeasiness. 

The  Lungs  probably  always  become  congested  during  the  administration  of 
chloroform.  But,  as  recovery  takes  place,  and  the  respiratory  process  is  naturally 
re-estabEshed,  the  pulmonary  vessels  unload  themselves,  and  no  inconvenience 
results.  The  process  is  greatly  facilitated,  and  the  effects  of  chloroform  are 
readily  got  rid  of,  by  desiring  tlie  patient  to  breathe  several  tunes  fully  and 
deeply  after  consciousness  returns.  In  some  cases  the  limgs  do  not  unload 
themselves  of  the  accumulated  blood  ;  and  a  process  of  slow  asphyxia  or  a 
low  form  of  pneumonia  may  set  in,  and  may  prove  fatal  in  from  twenty- 
four  hours  to  four  or  six  days.  This  is  especially  apt  to  happen  in  those 
cases  in  which  it  becomes  necessary  to  bandage  the  chest,  or  in  which  deep 
respiration  is  attended  by  pain,  as  after  amputation  of  tlie  breast.  Great 
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care  must,  tlierefore,  he  employed  not  to  adopt  too  mucli  constriction  of  the 
cliest- walls  after  such  operations. 

Irritability  of  the  Stomach,  attended  by  continual  nausea  and  vomiting,  is 
sometimes  a  very  distressing  after-consequence  of  clilorofonn,  and  may  he  pro- 
ductive of  most  serions  and  even  of  fatal  results.  In  many  instances  it  is 
developed  by  the  patient  talcing  the  chloroform  too  soon  after  a  meal,  and  is 
then  piu'ely  gastric.  In  other  instances  it  appears  to  be  sympathetic  with  cerebral 
distm-bance  of  some  kind ;  in  other  instances,  again,  it  is  connected  with 
kidney  disease.  But  in  any  case,  and  fi-om  whatever  cause  arising,  it  is  a  very- 
serious  symptom,  and,  if  it  continue,  often  ttmis  the  scale  against  the  patient 
by  the  exhaustion  to  which  it  gives  rise.    It  is  best  treated  by  ice  and  oi)ium. 

Death  from  Clilorofonn  may  occur  in  thr-ee  different  ways  ;  viz.,  by  Coma, 
by  Asi^hyxia,  or  by  Synco]je  ;  thi-ough  the  brain,  the  lungs,  or  the  heart. 

When  death  occur's  by  Coma,  the  patient  is  heard  suddenly  to  breathe  ster- 
torously  ;  he  becomes  livid  in  the  face,  and  is  convulsed  ;  the  heart  continues 
to  beat  until  the  last  moment  of  life,  and  death  appears  to  result  pi-imailly 
from  the  circulation  of  dark  blood  through  the  nervous  centres.  This  form  of 
death  chiefly  occurs  in  individuals  who  are  epileptics,  or  whose  blood  is  loaded 
with  urea.  When  death  occurs  by  Asphyxia,  it  is  the  fault  of  the  adminis- 
trator, sufficient  air  not  being  admixed  with  the  chloroform  vapour  to  maintain 
the  respii'atoiy  function.  The  symptoms  are  those  of  ordinary  asphyxia,  con- 
sisting of  lividity  of  the  sm^face,  distension  of  the  jugulars,  stmggling  for  breath, 
and  sj)eedy  cessation  of  the  heart's  action.  In  some  cases  death  is  not  imme- 
diate, but  a  low  form  of  congestive  pnexunonia  sets  in,  the  blood  never  becomes 
properly  aerated,  and  death  ensues  in  a  few  days,  the  direct  effects  of  the 
chloroform  never  having  completely  gone  off.  In  death  from  Cardiac  Syncope, 
the  patient,  after  a  few  inspii'ations,  suddenly  becomes  pale  and  faint ;  the 
inilse  beats  in  a  flickering  manner  a  fcAV  times  and  then  ceases,  though  respi- 
ration may  continue  :  the  fatal  event  being  evidently  due  to  pai-alysis  of  the 
heart.  This  is  sji  accident  that  may  occm-  to  individuals  who  are  depressed 
either  by  mental  emotion  or  by  j)hysical  debility  before  taking  the  chloroform  ; 
and  it  is  not  unfrequently  connected  mth  a  fatty  heart.  It  is  best  guarded 
against  by  giving  the  patient  a  little  stimulant,  as  brandy  or  ammonia,  before 
commencing  the  inhalation. 

The  Treatment  of  the  Effects  arising  from  an  Overdose  of  Cliloroform  is  con- 
ducted on  two  iDrinciples  : — 1,  the  establishment  of  respii'ation,  either  natural 
or  artificial,  so  as  to  empty  the  lungs  of  the  vaj)Oui  contained  in  the  air-cells, 
and  to  aid  the  oxygenation  of  the  blood  ;  and  2,  the  stimulation  of  the  heart's 
action,,  and  the  maintenance  of  the  circulation. 

The  first  principle  of  treatment — that  of  re-establishing,  respiration  —  is 
most  serviceable  in  the .  asphyxial  form  ;  the  other — that  of  stimulating  the 
heart — ^when  the  syncopal  symptoms  are  present.  But  in  all  cases  they  may 
most  advantageously  be  employed  in  combination. 

The  treatment  to  be  adopted  on  the  occui'rence  of  dangerous  sjonptoms,  or  of 
ajDparent  death  from  chloroform,  is  as  follows  : 

1.  The  administration  of  the  vapour  must^je  at  once  discontinued. 

2.  The  tongue  should  be  seized  with  the  fingers,  or  with  a  hook  or  forceps, 
and  drawn  out  of  the  mouth ;  and  the  larynx  pushed  up  so  that  the  glottis  may 
be  opened. 

3.  Fresh  aii-  should  be  admitted  to  the  patient  by  opening  doors  and  windows, 
and  by  preventing  bystanders  or  spectators  from  crowding  roitud. 

4.  All  constrictions  should  be  removed  from  the  patient's  throat  and  chest, 
and  these  parts  should  be  freely  exposed. 
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5.  Artificial  respiration  must  at  once  and  Avitliout  delay  be  set  up,  whilst 
these  other  measures  are  being  carried  out,  either  by  the  Siu'geon  applying  his 
mouth  to  the  patient's  Hps,  and  thus  breathing  into  the  chest ;  or,  what  ia 
preferable,  by  the  alternate  and  steady  compression  and  relaxation  of  the 
walls  of  the  patient's  chest. 

6.  Electricity  should  be  applied  freely  over  the  heart  and  diaphragm  through 
to  the  spine,  by  means  of  the  electro-magnetic  or  other  convenient  apparatus. 

7.  As  accessory  means,  friction  of  the  extremities  may  be  employed  ;  a  little 
brandy  rubbed  inside  the  mouth  ;  and  cold  water  dashed  on  the  face. 

The  Administration  of  Ether  is  effected  by  the  application  over  the  nostrils  of 
a  hollow  .sponge  satm-ated  mth  the  best  washed  ether.  This  mode  is  preferable 
to  the  use  of  any  of  the  complicated  inhalers  ;  inasmuch  as,  by  the  admixture 
in  the  sponge  of  a  sufficient  quantity  of  atmospheric  air  with  the  ethereal 
vapour,  aU  danger  of  asphyxia  is  avoided.  To  prevent  the  pungent  effects  of 
ether  on  the  cutaneous  surface,  Dr.  Warren  has  proposed  the  anointing  of  the 
face  mth  some  protective  unguent.  The  fu-st  effects  of  the  inhalation  are 
resistance  on  the  part  of  the  patient,  and  some  slight  ii'ritation  of  the  air- 
passages  ;  the  pulse  is  increased  in  rapidity,  rising  to  one  hundred  jDulsations 
per  minute  ;  the  face  becomes  flushed,  and  the  movements  and  speech  of  the 
patient  excited.  This  stage  of  excitement  soon  passes,  and  fuU  etherisation  is 
then  effected  ;  the  pulse  falls  to  sixty  or  seventy,  the  countenance  becomes 
pale,  insensibility  to  pain  is  produced,  and  the  whole  muscular  system  is 
relaxed.  The  indications  of  this  state  axe  the  dropping  of  the  upper  eyelid, 
and  the  inability  of  the  patient  to  sustain  his  arm  when  raised.  This  is  the 
period  most  favourable  to  the  performance  of  operations,  and  especially  for  the 
reduction  of  dislocations  and  of  fractures  attended  Avith  shortening  of  the 
limb.  The  time  required  for  the  induction  of  the  ansasthetic  state  varies  ; 
averaging,  perhaps,  about  five  minutes,  a  loiiger  period  than  is  requii'ed  in  the 
administration  of  chloroform,  and  attended  with  slightly  more  excitement. 
The  fatal  consequences  which  have  attended  the  employment  of  chloroform 
have  caused  the  American  surgeons  almost  entii-ely  to  trust  to  ether  in  pre- 
ference. Ether  is  certainly  a  safer  agent  than  chloroform,  but  few  deaths 
having  resulted  from  its  administration  ;  and  the  only  argrmient  in  favour  of 
the  use  of  chloroform  rather  than  ether  is,  that  chloroform  is  the  most  con- 
venient agent,  its  effects  being  produced  more  quickly,  and  no  disagreeable  smell 
being  left,  as  is  the  case  with  ether. 

Many  liquids,  when  volatilised,  have  the  property  of  inducing  aneesthesia,  and 
have  been  recommended  for  this  purpose  ;  but  Mtherto  no  substance  has  been 
fovmd  which  is  so  convenient,  and  on  the  whole  so  safe  as  ether  and  chloroform. 

Nitrous  Oxide  Gas  has  been  introduced  of  late  as  an  anaesthetic  by  American 
practitioners.  It  is  undoubtedly  capable  of  producing  insensibility  to  suffering ; 
but  as,  owing  to  the  asphyxial  condition  which  it  induces  when  administered 
in  a  pure  state,  its  inhalation  cannot  be  continued  with  safety  beyond  a  very 
few  minutes,  it  only  appears  to  be  applicable  to  those  cases  in  wliich  the 
operation  is  of  short  diu'ation,  such  as  the  extraction  of  teeth.  The  anesthetic 
effects  of  this  agent  completely  pass  off  almost  as  soon  as  the  patient  ceases  to 
inspire  it ;  hence  it  is  not  very  applicable  to  cutting  operations,  in  which  the 
after  smarting  is  often  as  much  complained  of  as  the  actual  sting  of  the  cut. 
Upon  the  whole,  it  is  far  inferior  to  ether  or  chloroform  as  an  ancesthetic  in  all 
ordinary  surgical  cases. 

Local  Ancesthcsia  may  be  induced  by  freezing  a  part.  This  is  done  in  two 
ways  :  1,  by  the  application  of  a  freezing  mixture  ;  2,  by  the  rapid  evaporation 
of  very  pure  ether.  The  application  of  a  frigorific  mixture  of  ice  and  snow, 
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as  introduced  by  Dr.  J.  Arnott,  may  very  conveniently  be  employed  in  many 
cases  in  wliicli  the  internal  admuiistration  of  ansestlietics  is  either  inadmissible 
or  inconvenient.  It  can  only  be  produced  with  certainty,  however,  in  those 
cases  in  which  the  incisions  merely  implicate  the  slun  and  subcutaneous 
structiu-es,  as  in  opening  abscesses,  slittmg  up  sinuses,  avulsion  of  toe-naiLs,  or 
removing  small  and  superficial  tumours.  For  all  such  i)urposes,  however,  it  is 
extremely  valuable. 

The  mode  of  using  the  fricjorific  mixture  is  as  foUows.  About  a  tumblerful 
of  rough  ice  is  put  into  a  strong  canvas  bag,  and  finely  powdered  with  a  mallet. 
It  is  then  ponred  out  on  a  sheet  of  paper,  and  half  its  bulk  of  salt  is  quickly 
mixed  with  it  by  means  of  an  ivory  or  wooden  paper-knife.  The  mixture  is 
then  put  into  a  muslin  or  gauze  bag,  suspended  fi'om  a  wooden  ring,  and  applied 
to  the  part  for  from  five  to  ten  minutes.  So  soon  as  the  skin  becomes  wliite, 
opaque,  and  hard,  anesthesia  is  produced,  and  the  incisions  may  be  made 
without  any  pain  being  experienced.  The  fi'ozen  part  speedily  recovers  itself, 
no  inconvenience  resulting. 

•  The  rapid  evaporation  of  highly  rectified,  ether  has  been  very  ingeniously  and 
successfully  applied  by  Dr.  Richardson  in  the  production  of  cold  sufficient  to 
freeze  a  part,  and  thus  render  it  temporarily  insensible.  A  fine  spray -jet  of 
ether  of  a  low  specific  gi'avity  is  thrown  upon  the  part  to  be  ana3sthetised.  The 
sldn  rapidly  becomes  white  and  hard — is,  in  fact,  frozen.  This  method  of  in- 
ducing local  insensibOity  to  pain  is  more  exact  and  efficacious  than  that  by  the 
frigorific  mixture,  and  is  generally  preferred.  It  is  applicable  in  the  same  class 
of  cases. 

Performance  op  an  Operation. — The  Incisions  for  the  ojDeration  itself 
should  be  carefully  and  properly  planned,  so  as  to  give  sufficient  space  mth  as 
little  mutilation  as  possible  ;  and  in  some  cases  they  must  be  arranged  wath  the 
view  of  subsequent  extension,  should  the  state  of  things  to  be  discovered  require 
it.  They  should  be  made  freely,  Avithout  tailing  ;  the  point  of  the  knife  being 
entered  and  withdi'awn  perpendicularly,  and  made  to  cut  with  a  rapid  saAving 
motion,  due  attention  being  at  the  same  time  paid  to  the  resistance  of  the 
tissues,  so  that  the  Surgeon  may  not,  by  using  too  much  force,  plunge  or  jerk 
his  scalpel  or  bistoury  into  the  part.  The  scalpel  should  be  set  on  a  smooth 
ebony  handle,  which  is  less  slippery  than  an  ivory  one  when  wetted  Avith 
blood,  and  admits  of  greater  delicacy  of  touch  ;  it  should  be  light  in  the  blade, 
nearly  straight-backed,  and  slightly  bellied  on  the  cutting  edge.  When  very 
free  and  extensive  incisions  are  required,  as  in  the  removal  of  large  tumoui's, 
&c.,  Liston's  spring-backed  bistoury,  of  proper  size  and  shajie,  is  a  most  con- 
venient instrimient.  "Whilst  the  incisions  are  being  made,  care  must  be  taken 
that  too  much  blood  is  not  lost.  This  may  be  prevented  most  conveniently  by 
the  use  of  the  tourniquet,  or  by  an  assistant  compressing  the  main  artery  of  the 
limb.  If  the  seat  of  the  operation  be  such  as  not  to  admit  of  this,  the  assistant 
must  compress  the  bleeding  vessels,  as  they  are  di-vdded  dm-ing  the  opei-ation  ; 
and  as  soon  as  it  is  concluded  he  must  remove  his  fingers  from  them  one  by 
one,  to  admit  of  their  being  ligatured,  or  the  hccmorrhage  arrested  by  acu- 
pressure. If  oozing  continue  after  aU  jetting  vessels  have  been  tied,  it  may  be 
arrested  by  exposui'e  to  the  air,  or  by  pouring  a  stream  of  cold  water  upon  the 
wound.  In  some  cases  the  pressure  of  a  pad  and  bandage,  and  in  others  that 
of  a  sand-bag,  wiU  arrest  this  bleeding  ;  but  in  the  majority  of  instances 
position  and  coaptation  of  the  flaps  will  sufiice. 

The  Butures  should  lie  introduced  at  the  time  of  the  operation,  whilst  the 
patient  is  still  under  chloroform.  If  the  wound  be  di-esscd  at  once,  they  arc 
tied  in  the  usual  way,  and  th?  edges  thus  brought  neatly  together.    If  the 
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ilressiiig  of  tlie  wound  be  deferred  for  a  few  hours,  tliey  should  be  left  to  hang 
loose,  and  not  be  drami  tight  until  the  wound  is  dressed.  In  tliis  way  the 
patient  is  saved  the  pain,  which  is  always  much  coniiilained  of,  of  introducing 
the  sutiu-es  at  the  time  of  the  dressing.  They  ai'c  generally  best  made  of 
dentists'  t^nst,  of  moderate  thickness,  so  as  not  to  cut  out  readily.  Silver  or 
imoxydisable  iron  wire  forms  an  excellent  material  for  sutiu-es  in  the  plastic 
operations,  and  in  many  other  cases  in  which  the  silk  thi'ead  is  apt  to  irritate. 
In  some  cases,  where  much  tension  is  exercised,  or  great  accuracy  required,  hare- 
lip pins  are  preferable  to  ordinary  sutiu'es. 

Dressing  of  the  Wound. — When  the  woimd  is  small,  and  all  oozing  has  ceased, 
its  hps  may  at  once  be  brought  together.  This  may  also  be  done,  even  when  it 
is  lai'ge,  if  the  patient  be  of  a  very  irritable  constitution  and  sensitive  to  pain  ; 
the  whole  dressing  being  performed  whilst  he  is  still  imder  the  influence  of 
chloroform.  But  in  general,  when  the  wound  is  extensive,  as  in  cases  of 
amputation,  I  prefer,  and  almost  invariably  adopt,  the  plan  recommended  by  Mr. 
Liston,  of  lea\'ing  the  wound  open  with  a  piece  of  wet  lint  interposed  between 
its  lips,  for  two  or  three  houi's,  until  its  surface  has  become  glazed  ;  the  lint  is 
then  cai'efully  removed,  any  small  coagula  are  gently  taken  away,  and  the 
sides  of  the  incision  brought  into  apposition,  the  sutures  being  drawn  tight  and 
tied.  Long  strips  of  plaster  of  moderate  -width  should  now  be  applied  ;  these 
may  be  either  of  the  isinglass  or  the  common  adhesive  kind,  each  having  ad- 
vantages that  recommend  it  in  particular  cases,  with  corresponding  disadvan- 
tages that  exclude  it  in  others.  The  isinglass  plaster  is  clean,  imirritating,  and, 
being  transparent,  allows  a  good  view  of  subjacent  parts  ;  but  it  has  the  disad- 
vantage of  loosening  and  stripping  off  when  moistened  by  the  discharges  or 
dressings,  which  often  renders  it  a  very  inefficient  support.  The  common 
adhesive  plaster  is  more  irritating  and  dii-ty,  but  it  is  much  stronger  and  holds 
tighter,  not  loosening  so  readily  when  moistened.  In  lai'ge  wotmds,  as  in  those 
of  amputation,  I  prefer  the  isinglass  for  the  first  dressing,  and  leave  it  on  until 
loosened  by  the  discharges,  and  then  use  the  common  adhesive  plaster  for  sub- 
sequent applications,  when  less  irritation  is  likely  to  be  induced.  In  some 
cases,  in  which  the  woimd  is  in.  such  a  situation  as  to  admit  of  it,  and  more 
particularly  if  it  be  a  deep  though  clean  cut — as  after  the  extirpation  of 
tumours — great  advantage  will  be  found  after  the  sutures  have  been  introduced 
and  the  plasters  applied,  in  padding  the  part  externally  with  a  firm  compress 
of  dry  lint,  and  then  applying  a  roller  tightly  but  evenly  over  all,  so  as  to 
compress  the  sides  against  the  bottom  of  the  wound  and  the  edges  firmly  one 
against  another.  In  this  way  wUl  not  only  all  oozing  be  prevented,  but  direct 
coalescence  and  union  of  the  opposed  sm-faces  may  be  secured.  This  dry  com- 
press may  be  left  imdistui-bed  for  forty-eight  hours,  when  it  should  be  removed 
and  another  applied,  or,  if  it  appear  more  desirable,  the  part  covered  with  water- 
dressing. 

The  position  of  the  part  should  be  carefully  attended  to,  so  that  the  edges 
and  surfaces  of  the  incision  be  brought  into  proper  contact  ;  more  may  be  done 
in  this  way,  wthout  pain  or -uneasiness  to  the  patient,  than  by  any  amount  of 
traction  and  pressm-e  that  can  be  exercised.  The  part  should  be  so  arranged 
that  one  end  of  the  incision  may  be  the  more  dependent,  so  as  to  facilitate  the 
escape  of  discharges.  One  end  of  each  ligature  should  be  cut  off  short,  the 
other  being  left  of  a  moderate  length  to  hang  out  of  the  lowest  part  of  the  wound, 
provided  that  the  thread  do  not  lie  along  its  wliole  line.  A  narrow  strip  of 
water-dressing  should  then  be  applied  along  the  edge  of  the  incision.  The  first 
dressings  need  not  be  changed  until  about  the  third  day  after  the  operation, 
unless  they  become  loose  or  are  too  tightly  applied,  when  they  may  bo  snipped 
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across.  About  tHs  time,  or  earlier  iii  many  cases,  a  serous  Ijloody  fluid  will  be 
discharged  from  between  tbe  strijis  of  plaster  and  the  sutures.  The  escape  of 
this  must  be  facilitated  by  removing  any  obstacles  that  are  in  its  way.  If, 
however,  the  sutures  do  not  interfere  with  the  escape  of  the  discharges,  and  do 
not  produce  undue  irritation  or  excessive  traction,  they  may  be  left  in  for  a 
few  days  longer.  In  amputations,  especially  in  cachectic  subjects,  they  may 
fi'equently  be  left  midistiu'bed  for  six  or  eight  days,  with  much  advantage. 

-If  imion  do  not  take  j)lace  by  adhesive  inflanimation,  and  suppuration  have 
commenced,  with  much  tension  and  heat  about  the  i^art,  the  substitution  of  a 
poultice  for  the  water-dressing  will  be  advantageous.  When  suppuration  has 
faii'ly  set  in,  the  applications  should  be  changed  at  least  twice  or  thrice  in  the 
twenty-four  hoiu's.  The  neglect  of  this  precaution  often  gives  rise  to  much 
irritation,  and  retards  the  healing  process  by  the  accumulation  of  discharges  in 
and  around  the  woimd.  Care  should  also  be  taken  that  there  is  a  free  escape 
for  the  pus,  which  may  sometimes  be  pent  up  by  the  too  early  cohesion  of  the 
edges,  -without  a  corresponding  agglutination  of  the  deeper  surfaces  of  the 
wound.  As  granulations  spring  up,  it  may  become  necessary  to  substitute 
astringent  dressings  for  the  emollient  ones  ;  and  the  parts  must  be  well 
supported  by  bandages,  especially  in  amputations,  and  in  all  cases  where  there 
is  a  tendency  to  bagging  of  matter. 

The  Constitutional  After-treatment  of  operations  demands  as  much  attention 
on  the  part  of  the  Surgeon  as  the  management  of  the  wound  itself.  Imme- 
diately after  the  operation,  and  before  the  eflects  of  the  chloroform  have 
passed  off,  the  patient  should  be  comfortably  arranged  in  bed,  Avith  the  clothes 
supported  by  a  cradle,  or  other  contrivance,  away  from  the  part  implicated ; 
an  opiate  should  then  be  administered,  or  a  little  wine  and  water  if  there  be 
faintness,  and  the  patient  kept  as  quiet  as  possible. 

With  regard  to  the  diet  after  the  o]}eration,  this  must  depend  entirely  on  the 
patient's  constitutional  powers,  his  previous  habits,  his  age,  and  upon  the 
severity  of  the  operation.    But,  as  a  general  rule,  it  may  be  stated  that,  as  an 
operation  is  a  shock  to  the  system,  the  constitutional  powers  usually  require  to 
be  maintained  after  its  performance.    This  is  more  particularly  the  case,  if  the 
mutilation  be  severe  or  the  subsequent  suppru'ation  abundant.    If  the  patient's 
strength  be  good,  not  having  been  broken  by  previous  disease  or  suffering,  and 
if  the  operation  be  a  slight  one,  as  the  amputation  of  a  finger,  or  the  removal  of 
a  small  tumour,  he  may  have  half  his  usual  diet  allowed  for  a  few  days,  but 
without  any  stimulants.    If  the  oiDeration  have  been  more  severe,  but  not 
capital,  no  solids  should  be  allowed,  but  broths  and  nomishing  liquids  alone 
given  for  the  fijst  few  days.    If  the  operation  have  been  a  capital  one,  the 
patient's  health  and  strength  being  otherwise  good,  he  may  be  restricted  to 
farinaceous  slops  and  beef-tea  until  suppuration  has  come  on  ;  indeed,  up  to 
this  time,  the  febrile  reaction  will  usually  prevent  the  patient  from  taking 
solids.    Some  light  pudding  may  then  be  added  ;  and  the  diet  niaj"-,  as  the  case 
progresses,  be  gradually  improved  by  the  successive  addition  of  fish  and  the 
lighter  kinds  of  meat,  -with  a  moderate  quantity  of  stimulants,  as  required, 
until  it  reach  the  normal  standard.    It  not  unfrequently  happens,  however, 
that  a  totally  different  coiirse  must  be  pursued.    If  the  patient  have  been  much 
reduced  by  a  long-continued  suppuration,  or  other  depressijig  causes  before  the 
operation  ;  if  he  be  old  and  wealdy  in  constitution,  or  have  been  in  the  habit 
of  taking  a  very  considerable  quantity  of  stimulants,  it  will  be  absolutely 
necessary  to  depart  from  the  routine  j)lan,  and  to  adopt  a  tonic  and  stimu- 
lating mode  of  treatment.    Indeed,  in  hospital  practice  especially,  I  find  this 
by  far  the  most,  successful  mode  of  treating  patients  after  severe  operations  ; 
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without  it,  many  woiilil  have  sunk,  whom  I  liave  seen  saved  hy  'the  free  admin- 
istration of  huge  quantities  of  brandy,  wine,  porter,  eggs,  and  heef-tea,  from  the 
very  time  of  the  operation  ;  that  stimulant  heing  given  to  wliich  the  patient  is 
accustomed  in  a  state  of  health.  I  believe  also  that  this  plan  of  treatment  is 
the  best  preventive  of  those  low  and  diffuse  forms  of  inflammation  that  are 
so  commonly  fatal  in  these  cases  ;  and  when  they  come  on,  I  know  of  no 
better  remedy  than  the  brandy-and-egg  mixture  of  the  Pharmacopoeia,  fi-eely 
administered.  In  all  this,  however,  the  Surgeon  must  be  guided  by  the 
patient's  pulse,  his  previous  habits,  and  the  power  of  his  constitution  ;  and 
nothing  requires  greater  judgment  than  the  administration  of  stimulants, 
according  to  these  particulars.  The  great  importance  of  attending  scrupulously 
to  the  general  cleanliness  of  the  patient,  and  to  the  ventilation  of  the  ward  or 
room  in  which  he  is  lying,  as  the  best  means  of  preventing  the  occurrence  of 
the  lower  forms  of  inflammatory  mischief,  need  scarcely  be  insisted  on,  as  these 
hygienic  precautions  are  universally  recognised  as  being  of  the  first  importance 
imder  such  circumstances. 

The  various  Special  Operations  will  be  considered  when  treating  of  the 
several  Injiu-ies  and  Diseases  for  which  they  are  required  ;  but,  as  Amputations 
do  not  readily  fall  under  any  special  head,  being  required  for  a  vast  variety  of 
difi"erent  conditions,  it  will  be  more  convenient  to  consider  them  here. 


CHAPTEE  II. 
— ^ — 

AMPUTATIONS  AND  DISARTICULATIONS. 

The  term  Amputation  properly  means  thB  separation  of  a  limb  from  the 
body,  but  it  is  sometimes  applied  to  the  removal  of  other  parts,  as  the  breast  or 
penis.  The  frequency  of  amputations  of  the  limbs  has  much  lessened  of  late 
years  ;  other  and  less  severe  modes  of  treatment  being  now  successfully 
followed  in  many  cases  of  diseased  joint,  of  aneurism,  and  of  compound 
fracture,  that  were  formerly  submitted  to  the  loiife.  But  still  amputations  are 
amongst  the  most  frequent  operations  in  surgery,  and  will  continue  to  be  so  as 
long  as  the  human  body  is  liable  to  severe  mutilations,  to  gangrene  of  the  limbs, 
and  to  malignant  and  other  incurable  diseases  of  the  bones  and  joints.  It  has 
been  somewhat  the  fashion  to  decry  amputation  ;  and  to  speak  of  tliis  opera- 
tion as  an  opprobrium  to  curative  surgery.  But,  though  no  Surgeon  can  depre- 
cate unnecessary  amputations  more  strongly  than  I  do,  yet  I  cannot  admit  that 
the  removal  of  a  limb  diff'ers  from  other  operations,  which  are  only  attempted 
when  all  other  means  have  failed  in  curing  the  diseased  part,  or  saving  the 
patient's  life.  And,  surely,  it  is  rather  a  subject  of  just  pride  than  the  reverse, 
for  the  Surgeon  to  be  able  with  ease,  and  by  a  simple  operation,  to  save  the 
whole  of  the  body,  though  he  sacrifice  a  limb  that  has  been  utterly  and 
incurably  disorganised  or  spoilt  by  disease  or  injury.  In  the  performance  of 
an  amputation,  also,  much  dexterity  may  frequently  be  displayed  ;  and  there  is 
commonly  great  scope  for  surgical  sldll  in  the  constitutional  treatment  of  the 
patient  both  before  and  after  the  operation. 

An  amputation  may  be  done  in  the  continuity  of  a  bone  ;  or  at  a  joint,  when 
it  is  called  a  IJisarticvMtion. 

Ilcemorrhafje  during  the  operation  is  the  great  primary  danger  which  must  be 
carefully  guarded  against.  As  a  general  rule,  it  is  better  to  prevent  this  by 
the  application  of  a  tourniquet  than  by  tnisting  to  the  compression  of  the 
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artery  by  an  assistant's  fingers ;  tlie  tourniquet  arresting  the  flow  of  blood  through 
tlie  collateral  vessels  as  well  as  through  the  main  trunk,  wliilst  the  finger  can 
only  stop  tlie  current  of  blood  tliat  passes  tlu-ough  the  latter.  When  the 
tourniquet  is  applied,  the  pad  shoiild  be  carefully  placed  over  the  artery,  and 
the  baud  budded  rather  tight  ;  but  the  instrument  should  not  be  screwed  up 
until  the  moment  of  the  operation.  It  should  then  be  tightened  rapidly,  so 
as  to  lessen  the  liability  to  congestion  of  the  lower  part  of  the  limb  that 
always  occurs  when  a  tourniquet  is  applied,  hnt  which  is  especially  apt  to  ensue 
when  the  instnunent  is  slowly  screwed  up.  The  first  effect  of  the  tightening 
of  the  toiu'nic|uet  is  to  compress  the  large  veins  of  the  limb  ;  the  second,  to 
arrest  the  flow  of  blood  tlirough  the  arteries  :  hence  the  more  slowly  it  is 
caused  to  act,  the  greater  t\^U  be  the  venous  engorgement  of  the  limb.  The 
blood  that  flows  from  the  limb  during  an  amputation  is  almost  entirely  venous, 
from  the  lower  part  of  the  member.  In  those  cases,  as  of  chronic  disease,  in 
which  it  is  of  great  importance  to  save  blood  as  much  as  possible,  it  is  a  good 
precaution  either  to  keep  the  limb  raised  for  a  few  minutes  before  the  appli- 
cation of  the  tourniquet,  or  to  bandage  it  tightly  fi'om  below  upwards  imme- 
diately before  the  toui'niquet  is  applied  ;  thus  preventing,  to  a  great  extent,  the 
venous  congestion.  So  soon  as  the  main  arteries  have  been  tied  after  the 
removal  of  the  limb,  the  toui'niquet  may  be  imscrewed  and  taken  off ;  the 
assistant,  however,  keeping  his  finger  on  the  artery  above  the  stump,  lest  any 
vessels  have  been  left  rmtied,  or  a  ligature  slip.  If  the  band  be  left  only  half 
loosened,  it  will  often  happen  that  venous  haemorrhage  continues  abundantlv 
from  the  stump,  in  consequence  of  the  pressure  of  the  instrument  being  still 
sufficient  to  prevent  the  return  of  the  blood  through  the  veins.  This  will  at 
once  cease  on  taking  the  tourniquet  completely  off,  and  elevating  the  cut 
surfaces. 

In  amputations  and  disarticulations,  the  Surgeon  has  the  choice  of  four 
Operative  Procedures : — (1)  The  circular  method  ;  (2)  the  oval  method  ;  (3) 
flaps  of  various  sizes  and  shapes  ;  and  (4)  a  combination  of  skin-flaps  with  a 
circular  cut  through  the  muscles.  It  is  not  my  intention  to  enter  into  a 
discussion  as  to  the  relative  merits  of  the  circular  and  f-ap  methods,  for  which 
I  would  refer  to  the  %vritings  of  Liston  and  Velpeau.  I  believe  that  by  either 
the  circular  or  the  flaj^  method  an  equally  good  stump  may  ultimately  be 
formed  ;  but  that  much  will  depend  upon  the  special  dexterity  Avhich  the 
Surgeon  may  have  acquired  by  the  habitual  performance  of  one  or  other  of 
these  operations.  Educated  in  the  doctrines  of  Mr.  Liston,  who  invariably 
amputated  by  the  flap  method,  and  who  certainly  did  this  with  wonderful 
rapidity  and  precision,  I  have  been  in  the  habit  of  performing  this  operation 
in  preference  to  the  circular,  over  wliich  it  certainly  possesses  the  special 
advantages  of  greater  celerity  in  performance,  more  perfect  coaptation  and 
smoothness  of  the  opposite  sides  of  the  woimd,  and  a  greater  tendency  to  union 
of  the  stiimp  by  the  first  intention. 

The  oval  method  is  especially  applicable  to  certain  amputations  and  disarti- 
culations of  the  bones  of  the  hand  and  foot.  It  presents  no  advantage  in  the 
larger  amputations. 

Flap  Amputation. — In  performing  flap  amputations,  the  Surgeon  should 
always  stand  so  that  he  may  support  and  grasp  the  limb  to  be  removed  ;  the 
left  hand  bemg  placed  on  tlie  outer  side  in  amputations  of  the  left  Hmbs,  on 
the  inner  side  ia  those  of  the  right. 

The  Amputaling  Instruments  must  be  in  proper  order,  and  of  good  con- 
struction. For  the  smaller  amputations  the  Surgeon  will  require  sti-aight 
spring-backed  bistouries,  narrow  or  broad  in  the  blade,  according  to  the  size  of 
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the  part  to  be  removed.  Scalpels,  also,  not  too  broad  in  the  blade,  are  xiseful 
in  cases  in  -svliich  the  bistoury,  ironi  its  lengtli,  might  be  inconvenient. 
Cutting-pliers,  "svith  long  and  strong  handles  and  short  blades,  either  straight 
or  ciu-ved,  as  may  be  most  convenient,  are  especially  required  in  amputations 
about  the  hands  and  feet.  The  knives  for  the  larger  amputations  should  have 
smooth  ebony  handles,  and  be  well  balanced.  The  back  of  the  blade  should 
run  straight  to  tlie  point  and  be  well  rounded.  The  edge  should  taper  off 
towai'ds  the  point,  with  a  good  convexity.  The  breadtb  of  the  blade  should 
vary  fi-om  2  to  f  of  an  inch,  and  its  length  should  be  proportioned  to  the  thick- 
ness of  the  limb  to  be  removed.  As  a  general  rule,  in  order  to  make  a  good 
sweeping  cut,  so  as  to  form  a  well-rounded  and  smooth  flap,  the  blade  should 
be  in  length  equal  to  about  double  the  thickness  of  the  limb.  The  saw  should 
be  strong  in  the  blade  and  back,  so  as  not  to  bend  in  cutting.  The  blade  must 
be  of  good  breadth,  and,  in  order  not  to  hang  as  it  works  its  way  thi-ough  the 
bone,  must  be  somewhat  thicker  at  the  cutting  edge  than  elsewhere.  The 
teeth  should  not  be  too  fine,  and  must  be  set  crossways.  The  artery-forceps 
may  either  be  of  the  ordinary  "  bulldog "  make,  or  may  be  broad  towards  the 
point,  so  as  to  allow  the  knot  more  readily  to  be  slipped  over  the  vessel  to  be 
tied. 

Amputations  by  flaps  foshioned  from  the  soft  parts  so  as  to  cover  the  bone 
and  form  a  well-cushioned  stump  may  be  performed  in  several  different  ways  : 
by  double  flaps,  by  one  long  rounded  flap,  or  by  one  long  and  one  short 
square  flap. 

The  Douhle-Flap  Ampxitation  is  that  which  is  usually  practised,  and  that 
which  we  shall  first  consider. 

The  two  flaps  may  be  made  either  by  cutting  from  without  inwards,  or  by 
transfixion — cutting  from  within  outwards.  I  generally  prefer  transfixion  in 
fleshy  parts,  as  the  thigh  or  ann ;  but  cutting  from  "without  inwards  will  be 
found  to  afford  the  best  result,  and  is  indeed  the  only  mode  of  forming  the 
flap,  in  some  situations  where  the  bones  are  naturally  tliinly  covered,  as  on  the 
outer  side  of  the  fore-arm,  the  anterior  part  of  the  leg,  or  just  above  the  ankle- 
joint,  or  where  the  soft  parts  have  been  wasted  by  chronic  disease.  The  flaps 
should  be  made  by  a  steady  sweeping  cut,  so  that  the  soft  parts  may  be  evenly 
and  smootldy  divided.  Their  length  must  of  course  be  proportioned  to  the 
thickness  of  the  limb  ;  and  on  this  point  no  positive  directions  can  be  given, 
except  that  care  be  taken  that  they  be  not  cut  too  long  nor  too  short.  If  they 
be  cut  too  long,  too  much  muscle  Avill  be  left  on  the  stump,  and  the  flap  itself  is 
usually  bad  fashioned  and  j)ointed.  Should  the  Surgeon  feel  that  he  has  made 
this  mistake,  the  wiser  plan  will  be  at  once  to  rotmcl  off  the  ends  of  the  flaps. 
Should  they  have  been  cut  too  short,  the  soft  parts  must  be  forcibly  retracted, 
and  the  bone  cleared  by  circular  sweeps  of  the  knife,  and  sawn  as  higli  up 
as  possible. 

The  flap  farthest  from  the  vessels,  as  that  on  the  outer  side  of  the  thigh  or 
arm,  should  be  cut  first.  In  making  the  inner  flap,  gi'eat  care  must  be  taken 
to  wind  the  point  of  the  knife  well  round  the  bone,  so  as  not  to  transfix  and 
split  down  the  vessels,  but  to  cut  them  as  long  as  possible.  As  a  general  rule, 
the  less  loose  muscle  that  is  left  on  a  stump,  the  better  :  hence,  where  there  is 
an  equal  thickness  of  soft  parts  roimd  the  l)one,  as  in  the  arm  and  thigh,  the 
flaps  should  be  cut  short,  well  retracted,  and  the  bone  cleared  by  circular 
sweeps  of  the  knife  as  high  as  necessary.  The  bone  thus  lies  at  the  bottom  of 
a  conical  hollow  beyond  the  angle  of  junction  between  the  flaps,  and  there  is 
less  chance  of  a  conical  stump  being  left. 

When  the  patient  is  extremely  muscular,  and  the  amputation  has  to  be  dowe 
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in  the  arm,  tliigli,  or  leg,  it  will  he  found  to  be  most  convenient  to  liave  bMh- 
iiaps  only,  made  by  cutting  from  -without  inwards,  dissecting  up  tlie  integu- 
ments from  the  fascia  to  a  sufficient  extent,  and  then  making  a  circular  cut 
tlirough  the  muscles  down  to  the  bone,  thus  leaving  only  a  skin  covering. 
This  is  more  particularly  the  case  where  the  amputation  is  primary  for  injury, 
as  then  the  muscles  often  retract  to  so  great  an  extent  that  it  is  difficult  tcj 
judge  of  the  proper  length  at  wliich  to  cut  them.    The  advantage  of  this  pro- 
cedure over  the  ordinary  flap  or  the  circular  operation  is  veiy  great  under 
certain  circumstances.    In  both  cases,  but  more  especially  in  flap-operations  on 
stout  muscular  subjects,  a  large  pad  of  muscle  is  apt  to  be  left  in  the  stimip. 
This,  which  at  first  sight  might  appear  an  advantage,  as  an  additional  covering 
to  the  bones,  is  a  decided  disadvantage,  inasmuch  as  it  often  projects  through 
the  retraction  of  the  skin  covering  it,  and  is  aj)t  to  slough  and  interfere  v/ith 
the  proper  union  of  the  flaps.    This  pad  is  also  disadvantageous  after  cicatrisa- 
tion is  completed,  as  at  first  it  forms  a  soft,  flabby,  and  bulbous  end  to  the 
stump,  instead  of  a  firm  hard  cicatrix ;  and  eventually  it  must  waste  and 
undergo  the  fibro-cellular  transformation,  before  the  stump  is  finally  consoli- 
dated.   Hence,  a  stump  that  at  first  appears  to  be  covered  by  a  good  cushion  of 
soft  pads,  will,  if  these  be  chiefly  muscular,  gradually  shrink  and  waste,  and 
may  at  last  become  conical.    If  the  limb  have  been  the  seat  of  much  and  long- 
continued  suppurative  action,  the  miiscles  do  not  retract  when  cut,  but  hang 
soft  and  flaccid,  as  in  a  dead  body.    The  flaps,  therefore,  need  not  be  made  so 
long  as  in  primary  amputation  for  injury.    And  here,  also,  too  much  muscle  is 
disadvantageous,  getting  between  the  skin-flaps,  and  occasioning  trouble  and 
delay  in  the  healing  of  the  stump. 

Saioing  the  Bone. — So  soon  as  the  incisions  have  been  made  through  the  soft 
parts,  the  bones  must  be  cleared  for  the  application  of  the  saw.  This  is  best 
done,  when  there  is  only  a  single  bone,  by  a  firm  circular  sweep  of  the  knife 
from  heel  to  point  roimd  the  under  segment  of  the  bone,  and  then  another 
round  the  upper  surface  in  the  oj)posite  direction.  If  there  be  two  bones,  care 
mu.st  be  taken  in  clearing  them  not  to  direct  the  edge  of  the  knife  upwards  into 
the  interosseous  space  liigher  than  the  line  to  which  the  saw  is  to  be  applied, 
lest  any  artery  be  cut  high  up  in  this  situation,  where  it  is  always  difficult  to 
secure  it,  owing  to  its  retraction  above  the  cut  end  of  the  membrane. 

The  bone  having  been  properly  cleared,  the  flaps  must  be  forcibly  retracted 
by  an  assistant,  in  order  to  admit  of  the  proper  application  of  the  saw,  which 
should  always  be  made  opposite  the  highest  point  to  which  the  incision  is 
carried  through  the  soft  parts.  For  the  purpose  of  retraction  the  assistant's 
hands  are  quite  sufficient,  though  some  Surgeons  are  still  in  the  habit  of  using 
"  retractors,"  made  of  split  pieces  of  linen  cloth  or  of  wash-leather.  But, 
although  "  retractors  "  may  not  be  required  for  the  purpose  of  di'a-v\-ing  back  the 
soft  parts,  they  are  of  great  use  in  another  way  ;  viz.,  in  protecting  the  muscles 
from  the  teeth  of  the  saw  and  from  the  bone-dust  produced  by  the  action  of 
that  instrument :  both  these  conditions — the  laceration  of  the  deep  muscles  by 
the  saw,  and  the  imbedding  of  particles  of  bone-dust  in  their  siibstance — inter- 
fering seriously  with  union  by  the  fii'st  intention.  In  order  to  saw  the  bone 
quickly  and  steadily,  there  are  several  points  deser^•ing  attention.  The  first 
cut  should  be  made  so  as  to  form  a  deep  groove  to  receive  the  teeth,  by  pressing 
the  left  thumb  on  the  bone,  and  aj)plying  the  heel  of  the  saw,  held  horizontally, 
along  this,  by  which  it  is  steadied  ;  the  instrument  must  then  be  drawn  fairly 
and  sharply  along  the  whole  line  of  its  teeth  from  heel  to  point.  The  groove 
thus  formed  receives  tlie  edge  of  the  sa^v  ;  and  the  bone  may  then  be  quickl}- 
cut  through  by  long,  li^ht,  and  sweeping  movements  of  the  instniment  from 
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point  to  liecl,  the  position  being  gradually  changed  from  the  horizontal  to  the 
vertical  as  progress  is  made.  Tlie  Surgeon  must,  with  Ms  left  hand,  siipport 
the  part  to  he  removed  ;  and  care  must  lie  taken  not  to  hear  upon  this,  so  as  to 
snap  the  bone  as  it  is  weakened  by  the  action  of  the  saw  ;  nor  should  it  be  so 
much  raised  as  to  run  the  risk  of  locking  the  saw.  When  there  are  two  bones 
in  the  limb  of  equal  strength,  as  in  the  fore-arm,  they  should  be  cut  through  at 
the  same  time  ;  but  in  the  leg,  the  fibula,  being  the  weakest,  should  always  be 
&st  divided.  Should  the  division  be  made  irregularly,  and  splinters  of  bone 
project,  these  must  be  snipped  off  -svith  cutting-pliers. 

Airest  of  Hcvmorrhage. — After  the  limb  has  been  removed,  the  first  thing  to 
be  done  is  to  restrain  arterial  hcemorrhage.  This  may  be  effected  by  ligature, 
acupressm-e,  or  torsion.  Of  the  relative  merits  of  these  three  methods  of  treat- 
ment I  will  say  nothing  here,  but  must  refer  the  reader  to  Chapter  XII.  If 
ligatures  be  used,  the  main  and  larger  arteries  must  first  be  tied.  For  this  pirr- 
pose,  fine  compressed  whipcord  is  the  best  material.  The  ends  of  these  ligatures, 
knotted  together,  must  be  left  long,  so  that  they  may  be  distinguished.  Usually 
from  two  to  four  or  six  smaller  vessels  require  to  be  tied,  and  they  should  be 
secm-ed  witli  ordinary  ligature-thi'ead  ;  but  sometimes,  either  from  the  existence 
of  malignant  disease  in  the  limb,  or  when  extensive  suppurative  action  has 
been  going  on  in  the  limb,  the  stimip  is  excessively  vascular,  and  a  very  large 
number  of  ligatures  may  be  required.  I  have,  in  these  circumstances,  more 
than  once  had  occasion  to  apply  between  twenty  and  thirty  ligatures  to  vessels 
in  the  arm  and  thigh.  As  union  always  takes  place  by  granulation  in 
siich  cases,  it  signifies  little  how  many  ligatures  are  put  on,  the  smaller  ones 
separating  early.  One  haK  of  each  ligature  should  be  cut  off  close  to  the  knot, 
and  the  single  threads  thus  left  must  be  brought  out  at  the  lower  angle  of  the 
wound,  through  which  any  discharge  that  may  form  may  drain  away.  Silver 
or  iron  wire  may  be  used  for  the  purpose  of  ligativring  the  arteries,  vnih. 
the  view  of  preventing  the  suppuration  that  results  from  the  irritation  of  the 
ordinary  silk  or  tliread  ligatures,  and  thus  facilitating  imion  by  the  first  inten- 
tion. I  have  employed  them  in  several  instances,  but  have  found  tliis 
inconvenience  resulting  from  their  use,  that  they  do  not  cut  through  the  artery 
as  the  thread  does,  and  consequently  do  not  detach  themselves,  but  require 
to  be  pulled  or  tmsted  off — a  procedure  likely  to  be  attended  by  risk  of 
hajmorrhage.  The  practice  of  cutting  the  ends  of  ligatures  short,  whether 
hempen  or  metallic,  is  most  objectionable  ;  for,  although  the  stump  may  heal 
over  them,  they  eventually  become  soiirces  of  irritation,  and  set  up  suppuration 
or  develope  neuralgia. 

Acupressure,  and  torsion  of  the  ends  of  cut  arteries,  are  often  employed 
instead  of  the  ligature  by  the  advocates  of  these  methods.  For  a  detail 
of  the  mode  of  arresting  ha3morrhage  by  these  means,  I  must  again  refer  to 
Chapter  XII. 

Free  arterial  bleeding  will  sometimes  take  place  from  a  point  in  the  cut 
surface  of  the  bone,  in  consequence  of  the  division  of  the  trunk  of  the  nutritious 
artery.  This  kind  of  hEemorrhage  is  best  arrested  by  pressing  a  small  wooden 
plug  into  the  bleeding  bone.  To  this  a  piece  of  wire  should  be  attached,  so 
that  it  may  be  drawn  out  when  loosened  by  suppuration  at  the  end  of  a  few 
days. 

The  mode  of  imion  of  the  flaps  of  a  stump,  the  dressings  required,  and  the 
general  management  of  the  part  after  an  amputation,  differ  in  no  respect  from 
what  takes  place  in  tlie  healing  of  primary  incised  wounds. 

Sutures  may  be  either  of  well  waxed  silk  or  of  metallic  wire.  They  should 
be  introduced  through  the  lips  of  the  incision  at  intervals  of  an  inch  :  care 
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being  taken  to  leave  tlie  most  clepenclent  angles  of  tlie  stump  open,  and  to 
draw  out  the  ligatures  tlirougli  tliem.  In  cases  of  primary  amputation  for 
injury,  or  in  any  case  in  'whicli  oozing  is  expected,  the  sutures  should  be  intro- 
duced whilst  the  jiatient  is  rmder  chloroform,  and  left  loose.  "Wlien  this  is 
done,  silken  sutures  must  be  employed,  and  wet  lint  api)lied  between  the 
surfaces  and  over  the  outside,  the  dressing  of  the  wound  being  deferred  for  a 
few  hoiu's,  until  the  surfaces  are  glazed.  But  in  amputations  for  disease,  when 
patients  are  in  a  low  and  ii'ritable  condition,  I  think  it  is  better  to  apply  the 
dressings  immediately  after  the  performance  of  the  amputation,  before  the 
effects  of  the  chloroform  are  recovered  from.  In  these  cases  metallic  sutures 
should  be  employed ;  they  are  less  irritating,  and  may  be  retained  longer. 
Before  dressing  the  stump,  it  is  desirable  that  all  oozing  should  have  ceased, 
lest  a  coaguhim  form  between  the  flaps,  and  so  interfere  Avith  union ;  -witli 
this  view,  a  jug  or  two  of  cold  water  may  be  poured  over  the  face  of  the 
stump.  The  dressings  should  then  be  applied.  They  should  be  as  light  and 
unii-ritating  as  possible.  Tlie  object  that  we  have  in  view  is  the  union  of  the 
flaps  as  speedily  as  possible — not  only  along  their  edges,  but  tliroughout  the 
deeper  portion  of  the  stump.  Strips  of  adhesive  plaster,  about  fifteen  inches 
long,  should  be  applied  between  the  points  of  suture,  and  the  stump  band- 
aged from  the  upiser  part  of  the  limb  as  far  as  the  line  of  incision,  so  as  to 
biing  together  the  deeper  parts  of  the  woimd,  more  particularly  where  the  bone 
intervenes  between  the  flaps.  A  piece  of  wet  lint,  kept  constantly  moist  'svith 
cold  water,  should  then  be  laid  over  the  line  of  incision,  the  strmip  com- 
fortably supported  on  pillows,  and  the  weight  of  the  bedclothes  taken  off 
by  a  cradle.  After  this,  it  shordd  be  disturbed  as  little  as  possible  for  a  few 
days.  The  wet  lint,  which  will  become  soiled  by  a  reddened  sero-sangiunolent 
discharge,  must  be  changed  every  few  hours.  Union  by  the  "  first  intention  " 
can  only  be  expected  to  take  place  in  certain  amputations,  and  even  in  them 
not  wholly  and  entirely.  When  the  bone  is  very  large,  as  the  femur,  an  angle 
is  apt  to  be  left  between  the  flaps  at  the  apex  of  the  stump,  which,  by 
preventing  complete  coaptation  at  this  j)oint,  renders  direct  union  impossible  ; 
so  also,  if  a  cavity  exist  in  the  bone,  as  the  glenoid  or  cotjdoid  in  amputa- 
tion at  the  shoulder  and  hip,  there  ^vill  necessarily  be  suiDpiu-ation.  Then, 
again,  muscle  "will  not  adhere  directly  to  synoAdal  membrane  or  to  cartilage 
in  disarticulations,  and  in  many  cases  not  even  to  the  cut  surfaces  of  bone. 
In  fact,  for  all  these  reasons,  independently  of  any  constitutional  causes,  com- 
plete primary  union,  or  that  by  the  "  first  intention,"  is  much  more  rare  than 
is  commonly  supposed,  and  is  more  frequently  talked  about  than  seen  in  ampu- 
tations. However,  whatever  portion  of  the  stump  unites  directly  and  primarily 
is  so  nnrch  gained,  and  no  eft'ort  shoiild  be  left  untried  to  secure  so  desirable  a 
result. 

When  suppuration  sets  in,  warm-water  dressings  should  be  substituted  for  the 
cold  lint,  and  every  possible  attention  shoiild  be  paid  to  cleanliness  by  a 
frequent  change  of  the  di'essings,  more  especially  in  warm  weather. 

Erysipelas,  -ftdth  a  more  or  less  sloughy  condition  of  the  stunq),  not  tinfre- 
quently  occiu's.  In  such  cases  all  sutures  should  be  at  once  taken  out,  and  the 
strips  of  plaster  either  taken  off  or  reduced  to  two,  put  on  lightly  so  as  merely 
to  afford  some  degree  of  support.  The  stiunp  shoidd  be  enveloped  in  soft 
poultices,  and  well  washed  with  warm  water  or  disinfecting  fluids  at  each 
change  ;  great  care  being  taken  not  to  allow  matter  to  be  confined,  or  to  loosen 
the  ligatures.  The  constitutional  treatment  of  the  case  must  be  conducted  on 
the  principles  that  wiU  be  detailed  in  the  chapter  on  Erysipelas  ;  but,  as  a 
general  rule,  it  should  be  tonic  and  stimulating,  dietetic  rather  than  medicinal. 
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Fig.  3.— Flaps  in  Teale's  Amputation. 


Should  secondary  hcoiuorrliage  occiu-,  it  must  he  treated  as  will  Lc  hereafter 
described. 

When  suppuration  is  subsiding,  and  cicatrisation  going  on,  the  bandage  may 
advantageously  be  brought  over  tlie  face  of  the  stump.  As  a  general  rule,  it 
AviU  be  found  that  a  narrow  roller  AviU  adapt  itself  better  than  a  broad  one. 
After  cicatrisation  is  completed,  the  patient  should  be  aUowed  to  go  about  on 
crutches,  but  must  not  wear  an  artificial  limb  for  several  months,  until  the 
parts  have  become  fu-mly  consolidated  ;  during  the  whole  of  tliis  tune  the 
stump  should  be  kept  cai-efuUy  bandaged,  and  not  exposed  to  injury. 

Amputation  by  the  Rectangular  Flap.— The  late  Mr.  Teale,  of  Leeds, 
for  some  years  practised  amputation  by  a  long  and  a  short  rectangular  flap,  mth 
the  view  of  procuring  a  more 
useful  stump,  and  in  the  hope 
of  somewhat  diminishing  the 
mortality  of  the  operation. 
In  performing  amputation  by 
this  method,  the  long  flap  is 
cut  from  that  side  of  the  limb 
where  the  parts  are  generally 
devoid  of  large  blood-vessels 
and  nerves  ;  whilst  the  short  flap  is  made  to  include  those  structures  which  are 
cut  across  transversely,  as  sho-nm  in  the  annexed  figures  from  Mr.  Teale. 

The  long  flap  is  perfectly  rectangular  ;  and  the  rule  for  its  formation  given  by 
Mr.  Teale  is,  that  its  length  and  breadth  should  each  be  equal  to  the  half  of  the 
circumference  of  the  limb  at  the  place  of  amputation.  If  the  circumference  be 
9  inches,  the  length  and  the  breadth  of  the  flap  should  be  each  4|  inches. 

The  short  flap,  which  is  always  cut  so  as  to  contain  the  cliief  vessels  and 
nerves,  is  one-foirrth  of  the  length  of  the 
long  one. 

After  the  bones  have  been  divided  in 
the  usual  way,  and  the  vessels  tied,  the 
long  flap  is  folded  over  the  end  of  the 
bone,  and  attached  by  sutui-es,  as  in 
the  accompanying  figure  (4),  to  the 
short  flap. 

Mr.  Teale  directs  that  the  stump  should  be  laid  on  a  pillow  lightly  covered 
■with  gauze  or  linen,  and  protected  from  pressure  by  a  cradle  ;  but  in  the  earlj" 
treatment  he  says  that  no  di-essings  are  required. 

The  Results  of  amputation  by  this  method  were  very  satisfactory  in  Mr. 
Teale's  hands  ;  but  more  abundant  evidence  is  required  in  order  to  show 
whether  the  mortality  of  amputations  generally  is  dependent  on  the  particular 
method  adopted,  rather  than  on  constitutional  causes  and  external  influences 
that  operate  equally  in  all  cases. 

The  rectangidar  method  undoubtedly  possesses  one  very  great  advantage 
over  the  circular  or  ordinary  flap,  in  giving  a  soft  and  thick  covering  to  the 
ends  of  the  bones,  admitting  of  direct  bearing  upon  them  ;  especially  advan- 
tageous after  the  amputation  of  the  thigh  or  leg,  when  that  direct  pressure  can 
scarcely  be  dispensed  with,  and  when  a  solid,  firm  stump  admitting  of  it  is 
of  very  essential  service  to  the  patient.  Mr.  Teale  advises,  however,  that  tlie 
whole  pressure  be  not  borne  by  the  stump,  but  that  it  be  reduced  to  one  half, 
the  remainder  being  distributed  in  the  usual  way  on  the  upper  part  of  the 
limb  and  trunk :  thus  not  only  relieving  the  stump,  but  securing  greater 
steadiness  of  gait  and  firmness  of  step.    In  the  upper  extremity,  however,  no 


Fig.  4. — Teale'a  Amputation :  Stump. 


28 


AMPUTATIONS. 


direct  pressure  is  mcade  upon  the  end  of  the  stump  in  the  adaptation  of  ai-tificial 
limbs  ;  hence,  in  amputations  of  tlie  fore-arm  or  arm,  a  thickly  covered  stump 
is  not  so  much  the  object  of  the  Surgeon  as  in  the  leg  and  tliigh.  In  the 
former  instances,  therefore,  tlic  j'cctangular  appears  to  possess  an  advantage  over 
the  double  flap  method,  so  far  as  the  after-utility  of  tlie  stump  is  concerned. 

But,  whilst  fully  admitting  the  advantage  possessed  by  the  rectangular 
method  in  the  formation  of  a  well-cushioned  stump,  especially  in  the  lower 
extremity,  we  must  not  close  our  eyes  to  certain  disadvantages  wliich  appear  to 
me  to  be  inseparable  fi'om  it.  The  disadvantage  consists  in  the  necessity  of 
sawing  the  bone  at  a  higher  point  when  one  long  flap  only  is  made,  than  when 
two  shorter  ones  of  more  equal  length  are  fasliioned.  Thus,  for  instance,  in  an 
amputation  of  the  thigh  for  injury  or  disease  of  the  knee-joint,  the  long 
rectangular  flap  in  an  adult  would  require  to  be  about  eight  inches  in  length, 
and  the  femur  must  consequently  be  sa'vvn  at  least  as  far  as  this  above  the 
patella  ;  whereas,  in  the  ordinary  double-flaiD  amputation,  two  shorter  flaps, 
each  about  four  inches  in  length,  -will  be  found  sufficient  to  cover  in  the  bone, 
which  may  consequently  be  sawn  at  a  proportionately  lower  point.  Thus  the 
rectangular  method  contravenes  one  of  the  best-established  principles  in 
amputation,  viz.,  not  to  remove  the  limb  at  a  higher  point  than  is  absolutely 
necessary ;  and  cannot  be  considered  to  be  advantageous  in  those  cases  in 
which  length  of  stump  is  essential  to  the  after  comfort  and  utility  of  the 
patient. 

In  many  injuries  of  the  limbs,  also,  requiring  amputation,  the  soft  parts  are 
often  torn  in  such  a  way  that  a  good  covering  may  be  got  for  the  stump  below 
the  knee  or  elbow  by  short  double  flaps,  or  even  by  the  circular  method,  when 
there  would  be  no  possibility  of  fashioning  a  long  flap  from  uninjured  soft 
parts  below  those  joints ;  and  the  increased  risk  of  high  amputation  would 
have  to  be  encountered. 

In  amputations  for  malignant  disease,  also,  the  long  flap,  which  has  to  be  cut 
from  close  proximity  to  the  morbid  growth,  would  run  a  far  greater  risk  of 
infiltration  than  would  two  shorter  ones  taken  higher  up  in  the  hmb  :  the 
bone  in  both  cases  being  saAvn  at  the  same  level. 

Should  union  by  the  first  intention  fail,  and  suppuration  set  in,  in  the 
rectangular  amputation,  the  thick  fleshy  mass  which  enters  into  the  confor- 
mation of  the  long  flap  becomes  a  soiu'ce  of  great  inconvenience,  bulging  out 
from  under  the  sldn,  and  reqiiiring  considerable  management  in  the  after- 
treatment. 

Am23^ctatio7l  hy  the  Long  Flap. — In  some  amputations,  as  at  the  shoidder  and 
hip-joints,  owing  to  the  anatomical  configuration  of  the  parts,  only  one  flap 
can  be  made.  And  in  others,  as  in  the  removal  of  the  fingers  through  a 
phalangeal  articulation,  or  of  the  metatarsal  bone  of  the  great  toe,  it  is  found 
more  convenient  to  make  but  one  long  flap,  cutting  thi'ough  the  soft  parts 
transversely  on  the  opposite  side  of  the  limb.  This  method  has  been  extended 
by  some  Siu-geons  to  all  amputations,  but  it  appears  to  me  to  possess  no  ad- 
vantage over  the  double  flap,  and  to  be  attended  by  the  same  inconvenience  as 
that  wliich  accompanies  the  method  last  described. 

Simultaneous  or  rapidly  Consecutive  Amputation  of  Two  Limbs, 
requiruig  removal  for  severe  injiiry  or  for  gangrene,  has  occasionally  been 
successfully  practised,  either  by  two  Surgeons  performing  the  two  ampiitations 
at  the  same  time  ;  or  by  the  same  Surgeon  doing  first  one  and  then  the  other, 
the  vessels  of  the  first  limb  being  secm-ed  by  an  assistant,  whilst  the  second 
limb  is  being  removed.  The  circi.Uation  through  both  lower  extremities  may 
be  completely  arrested  by  compressing  the  aorta  by  means  of  Lister's  tourniquet. 
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Fig.  5.— Artery    Fig.  6.— Nerve  in 


By  means  of  this  valuable  insti'ument,  I  have  amputated  Loth  tliiglis  in  close 
siiccession  A\'ithoiit  waiting  for  the  ligature  of  the  arteries  in  that  which  was 
fii-st  removed.  The  object  in  two  simultaneous  amputations  is  to  lessen  the 
continuance  of  shock  to  the  system,  by  throwing,  as  it  were,  that  of  the  two 
operations  into  one.  In  doing  this,  however,  the  Surgeon  must  necessarily  be 
guided  by  the  circiunstances  of  the  case.  If  the  i^atient  were  very  greatly 
depressed,  the  infliction  of  so  severe  an  injury  as  a  double  amputation  might 
probably  extinguish  life  at  once  ;  and,  if  pos- 
sible to  wait  after  the  removal  of  the  first 
limb,  and  before  the  second  Avas  amputated,  it 
might  be  desirable  to  do  so,  xmtU.  the  shock  of 
the  first  operation  had  passed  off ;  but  if  the 
patient  were  not  too  much  depressed,  the 
simultaneous  or  rather  rapidly  consecutive 
double  amputation  would  probably  be  the  safe 
course. 

Stumps. — On  examining  the  Structure  of  a 
Stump,  after  a  year  or  two  have  elapsed  from 
the  time  of  its  formation,  it  yvUl  be  found  to 
be  composed  of  a  mass  of  fibrocellular  tissue, 
the  muscular  and  tendinous  structures  that 
enter  into  its  formation  having  become  thus 
transformed.  The  ends  of  the  bones  Avill  be 
foimd  to  be  rounded,  and  the  medullary  canal 
fiUed  up,  the  vessels  being  obHterated  iip  to  the  °^  ^^"^^  ^^'^ 
nearest  collateral  branch  (Fig.  5).  The  ends  of  the  nerves  are  thickened,  and 
commonly  assume  a  bulbous  appearance  (Fig.  6).  On  examining  these  rounded 
or  oval  tumours,  they  -will  be  found  to  be  fibro-cellular  masses,  having  nervous 
fibrillse  thinly  scattered  thi-oughout. 

The  proper  adaptation  of  Artificial  Limbs  is  a  matter  of  considerable  con- 
sequence ;  and  the  ingenious  mechanical  contrivances  that  are  at  the  present 
day  adapted  to  stimips,  leave  Little  to  be  desired.  The  Sm-geon  had  better  leave 
the  details  of  these  mechanical  contrivances  to  the  instrument-maker  ;  bub  he 
.should  see  that  they  are  made  light,  consistently  with  sufficient  strength  and 
support,  and  that  the  end  of  the  stump  is  never  pressed  upon  by  them.  Thus 
after  amputation  of  the  thigh,  the  artificial  limb  should  take  its  bearing  point 
from  the  lower  part  of  the  pelvis  and  hip.  In  amputation  immediately'below 
the  knee,  this  joint  should  be  bent  and  received  into  the  socket  of  the  instru- 
ment ;  and,  if  the  amputation  be  at  a  lower  point  than  this,  and  the  stump  be 
extended  into  the  artificial  limb,  its  end  must  be  protected  from  injurious 
pressure.  Even  in  the  case  of  disarticulation  at  the  ankle-joint,  where  the  soft 
tissues  of  the  heel  are  left,  pressure  can  seldom  be  borne  upon  the  end  of  the 
stump. 

Morbid  Conditions  of  Stumps.— iVecT-osis.— It  not  unfrequently  happens 
that  the  end  of  the  bone  in  a  stump  necroses.  More  commonly  it  is  the  con- 
sequence of  inflammation  (o.steo-myelitis)  set  up  in  that  portion  of  the  shaft 
which  is  left  in  the  stimip,  as  the  result  of  whicli  its  vitality  is  lost  and  necrosis 
sets  in  ;  or  it  may  occur  in  consequence  of  tlie  injury  inflicted  by  tlie  jarrin" 
of  the  saw.  This  is  especially  apt  to  happen  in  persons  of  f  eeble  constitution^ 
in  whom  the  limb  has,  previously  to  the  operation,  been  the  seat  of  abscess 
that  has  denuded  the  bone  or  otherwise  injured  its  vitality.  In  these  cases  a 
fistidous  opening  will  be  left  leading  down  to  the  necrosed  bone,  which  usually 
separates  three  or  four  months  after  the  operation  in  the  shape  gf  a  complete 
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Fig.  7.  —  Necrosed 


ring,  with  irregularly  spiked  prolongations  stretching  from  its  upper  pait  (Fig. 
7)  ;  after  this  has  been  removed,  the  stump  becomes  fimily  consolidated.  The 
lower  part  of  such  a  ser|uestrum  is  thick  and  annular,  and  includes  the  whole 
thickness  of  the  hone.  It  is  smooth  externally,  where  it  has 
been  covered  by  the  periosteum.  About  an  inch  above  thifi  it 
becomes  thinner,  and  is  composed  of  the  imiei-most  part  of  the 
bone — that  which  surrounds  the  medullary  canal.  Then  it  is 
roughened  externally,  where  it  has  separated  from  the  adjacent 
liealthy  bone ;  and  above  tliis  it  is  spiculated  and  very  irregular, 
l^ecoming  gradually  thinner.  In  some  cases  the  spiciilated 
part  is  very  sharp-edged  ;  in  others,  as  in  Fig.  7,  it  is  somewhat 
smoothed  by  long  contact  with  the  pus  that  has  surrounded  it. 

Conical  or  "Sugar-loaf"  Stumps,  as  they  are  called,  com- 
monly form  either  in  consequence  of  the  flaps  having  originally 
been  cut  too  short,  or  from  the  bone  not  having  been  sawn 
off  sufficiently  high  above  the  angle  of  the  flaps  ;  but  in  other 
cases  they  may  occur,  though  the  stumi^  has  been  skilfully 
fashioned,  in  consequence  of  the  soft  parts,  which  have  been 
the  seat  of  inflammatory  action  and  suj^piu'ation  before  the 
amputation,  retracting  diu-ing  the  granulating  process,  so  as 
to  denude  the  bone.  In  such  cases  as  these,  great  retractioii 
and  contraction  of  the  flaps  are  apt  to  go  on  during  cicatri- 
sation, so  that  the  bone  may  never  be  covered  at  all,  but  be 
exposed  at  the  bottom  of  an  irritable  ulcer  ;  or,  if  the  soft 
parts  do  coalesce,  the  cicatrix  will  be  uaiable  to  support  the 
slightest  pressure  without  becoming  ulcerated.  In  these 
Stump.^''™^"  cii'cumstances,  the  only  remedy  consists  in  laying  open  the 
stump,  and  cutting  off  about  tlii'ee  inches  of  the  bone. 
If  the  stump  be  too  long  and  projecting,  so  as  constantly  to  be  in  the 
patient's  way,  there  is  no  remedy  but  to  perform  a  second  amputation  higher 
up.  This  is  especially  required  in  badly  fashioned  stumps  of  the  leg,  where 
the  limb  has  been  removed  too  far  below  the  knee,  so  that  it  projects  back- 
wards in  an  awkward  manner,  and  is  constantly  liable  to  accident  when  the 
patient  uses  a  wooden  pin. 

Painful  and  Spasmodic  Stum2JS. — The  nerves  in  a  stump  naturally  become 
somewhat  expanded  and  bulbous  ;  and  no  material  inconvemence  results  from 
tliis  condition.  But  it  occasionally  happens  that  a  distinct  tuberose  enlarge- 
ment forms  in  connection  with  one  of  them,  and  attains  the  size  of  a  cherry  or 
a  walnut ;  and,  this  being  pressed  against  the  end  of  the  bone,  or  a  ner\'ous 
twig  being  implicated  in  the  cicatrix,  the  stump  becomes  the  seat  of  intense 
pain  of  a  neuralgic  character,  more  particularly  whenever  it  is  touched.  In 
such  circumstances,  excision  of  this  bulbous  extremity  of  the  nerve,  or  resection 
of  the  stump  so  as  to  remove  the  end  of  the  bone  and  the  whole  of  the  cicatrix, 
is  necessary,  and  will  effect  a  cure.  Besides  this  foiTu  of  painful  stump,  wliich 
may  happen  in  the  strongest  and  healtluest  subjects,  and  is  entirely  dependent 
on  local  causes,  there  is  another  condition  in  wliich  the  stump  becomes  not 
only  tlie  seat  of  intense  pain,  but  usually  of  convulsive  twitclungs.  This  form 
of  painful  stump  arises  from  constitutional  causes,  and  most  frequently  occurs 
in  females,  more  particularly  in  those  of  the  hysterical  temperament,  and  who 
are  or  have  been  .subject  to  nem-algic  pains  elsewhere.  In  these  cases  the 
general  cutaneous  sensibility  of  the  stump  is  increased  ;  it  is  often  the  seat  of 
convulsive  jerkings  or  twitchings,  and  the  pain  is  more  or  less  intemiittent, 
being  increased  imder  the  influence  of  various  emotional  and  constitutional 
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causes.  lu  such  cases,  the  treatment  should  be  conducted  on  the  general 
l)rinciples  that  -will  be  fully  discussed  wlien  we  come  to  speak  of  neuralgia. 
No  excision  of  the  nerves  of  the  stump,  or  even  amputation  higlier  up,  is  of  any 
avail  :  the  disease,  being  constitutional,  will  certainly  retui-n  in  each  successive 
stump,  until  at  last  the  shoulder  or  the  liip  may  be  reached  Avithout  any  per- 
manent benefit  to  the  patient. 

Aneurismal  Enlargement  of  the  arteries  of  a  stump  is  extremely  rare.  The 
only  case  with  which  I 
am  acquainted  is  one 
given  to  me  by  Mr. 
Cadge,  in  which  an 
aneiuismal  vaiix  formed 
in  a  stump  after  disar- 
ticulation of  the  ankle- 
joint  (Fig.  8,  a). 

Strmnous  or  Malig- 
nant Degeneration  may  occur  in  a  stirmp,  presenting  the  ordinary  characters  of 
these  affections  met  "with  elsewhere.  In  the  strumous  strnnp,  secondary 
amputation  may  advantageously  be  performed  ;  but  on  the  recurrence  of  malig- 
nant disease  it  is  seldom  justifiable,  as  there  is  probably  deposit  in  internal 
organs  or  contamination  of  the  lymphatics. 

Fatty  Degeneration  of  the  muscles  of  a  limb,  arising  from  their  disuse,  gives 
rise  to  a  peculiar  appeai-ance  in  the  stump.  During  the  amputation,  the 
muscles  look  like  pieces  of  yellow  wax,  and  are  firm  :  no  atrophy,  so  far  as 
size  is  concerned,  has  taken  place  ;  the  fat  being  deposited  between  the 
muscular  fibres,  producing  atrophy  of  them  by  its  pressure,  and  occupying 
their  place,  so  that  the  general  size  of  the  limb  and  fulness  of  the  stump  are 
preserved.  Union  takes  place  in  these  circumstances,  though  somewhat  slowly  ; 
at  least,  this  occurred  in  several  cases  in  which  I  have  observed  this  condition. 
In  one  of  these  I  amputated  the  leg  for  disease  of  the  foot  of  nine  years'  standing, 
and  in  another  the  thigh  for  disease  of  the  knee  of  fourteen  years'  standing. 

MoRTAXiTY  AFTER  AMPUTATION. — The  general  caiises  of  death  after  opera- 
tions have  already  been  considered  ;  but  we  must  now  examine  some  special 
points  connected  with  the  relative  mortality  after  amputations  of  different 
lands,  and  the  cause  of  the  difference  that  exists.  The  principal  causes  of 
death  after  amputation  are  the  influence  of  shock,  the  occurrence  of  secondary 
liajmorrhage,  pyaemia,  erysipelas,  phlebitis,  and  congestive  pneumonia  ;  besides 
these,  hospital  gangrene  and  sloughing  of  the  stump  occasionally  carry  off  the 
patient.  Pyajmia  is  the  most  frequent  cause  of  death  after  amputations,  nearly 
one  half  of  the  patients  that  die  perishing  from  this  disease.  Mr.  Bryant  has 
nhow-Tx  that,  at  Guy's  Hospital,  it  is  fatal  in  ten  per  cent,  of  all  amputations,  and 
in  forty-two  per  cent,  of  fatal  cases,  and  that  it  is  most  frequent  after  amputa- 
tions through  limb.s,  the  tissues  of  which  are  in  a  normal  condition,  and  where 
a  large  surface  of  healthy  bone  is  exposed,  as  in  primary  amputations,  and  in 
the  removal  of  limbs  for  tumours,  talipes,  anchylosis,  &c.  It  is  not  so  common 
after  amputations  perfonned  for  chronic  joint-disease  or  secondarily  after  injuries. 

The  circumstances  which  more  specially  influence  the  general  result  of 
amputations,  as  well  as  the  particular  cause  of  death  after  the  operation,  may 
be  divided  into  two  classes  : — a.  Those  that  have  reference  to  the  general  con- 
stitutional condition  of  the  patient.  ^.  Those  that  are  connected  with  the 
operation  itself. 

a.  To  the  first  class  may  be  referred,  1,  Age;  2,  General  Health;  and  3 
Hi/gienic  Conditions.  ' 


Fig.  S.-^Aneurismal  Varix  in  a  Stump. 
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1.  -4r/6' exercises  a  Uiaterial  influence  on  the  result  of  amputations.  Am  a 
general  i-ule  it  may  be  stated  that,  the  younger  the  patient,  the  greater  the 
Hkeliliood  of  a  successful  result.  At  early  periods  of  life,  also,  there  is  a  great 
exemption  from  low  secondary  diseases  of  the  eiysipclatous  type  ;  and,  if  death 
occur,  it  is  usually  from  exhaustion  or  intercurrent  visceral  miscliief. 

2.  The  General  Health  of  the  patient  previously  to  the  operation  exercises 
necessarily  a  most  powei-ful  influence  on  the  chances  of  recovery.  The  state  of 
the  ludneys,  more  especially,  is  of  great  importance  in  tliis  respect ;  for  no  con- 
dition tends  more  certainly  to  a  fatal  tei-mination,  then  a  clironically  diseased 
state  of  those  organs.  The  results  of  amputation  are  also  necessarily  widely 
different,  according  as  the  operation  is  practised  on  the  healthy  inhabitant  of  a 
country  district,  or  on  the  cachectic  and  debilitated  denizen  of  a  large  to^vn. 
The  causes  of  death  also  differ  in  these  cases.  In  the  country,  ha;morrhage  or 
acute  inflammation  ;  in  towns,  exhaustion,  erysipelatous  diseases,  and  pyaemia, 
commonly  lead  to  the  fatal  result. 

3.  The  Hygienic  Conditions  that  suiTound  the  patient  after  the  operation 
exercise  perhaps  an  equally  important  influence,  not  only  on  the  rate  of  mor- 
tality, but  on  the  cause  of  death.  Exposm-e  to  an  imjaure  atmosi)here,  want  or 
bad  quality  of  food  after  an  amputation,  lessen  materially  the  prospect  of 
recovery,  by  disposing  the  patient  to  the  worst  forms  of  erysipelas,  pyaemia, 
and  hospital  gangrene. 

p.  The  cu'cumstances  connected  vnth.  the  operation  itself  that  influence 
materially  its  result,  are,  1.  The  Seat  of  the  amputation.  2.  The  Structure  of 
the  Bone  sawn.  3.  Whether  the  operation  is  done  for  Injimj  or  Disease.  4.  If 
for  disease,  the  Natxhre  of  the  aflection.  5.  If  for  injiuy,  the  Time  that  has 
elapsed  before  the  limb  is  removed. 

1.  With  regard  to  the  influence  of  the  Seat  of  amputation  on  the  result  of  the 
operation,  it  may  be  stated  as  a  general  rule,  that  the  risk  is  greater  in  propor- 
tion as  the  size  of  the  part  that  is  amputated  increases,  and  as  the  line  of 
amputation  approaches  the  trunk ;  in  fact,  the  nearer  it  is  to  the  trujik,  the 
greater  is  the  danger.  In  the  larger  limbs,  more  esj)ecially  in  the  thigh,  every 
additional  inch  that  is  removed  appears  to  make  a  difference  in  this  respect. 
Thus,  in  our  army  in  the  Crimea,  of  178  amputations  of  the  thigh  44  were  in 
the  upper  third,  and  of  these  38,  or  86  per  cent,  proved  fatal ;  68  were  in  the 
middle  third,  and  of  these  41,  or  60  per  cent,  died  ;  Avldlst  in  the  lower  third 
the  mortality  out  of  66  cases  was  37,  or  56  per  cent.  It  needs  no  formal 
argument  to  show  that  the  amputation  of  the  toe  or  of  the  foot  is  less  hazardous 
than  that  of  the  leg  or  of  the  thigh.  The  statistics  collected  by  Malgaigne,  of 
amputations  of  all  kinds  in  the  Parisian  hosjDitals,  exhibit  clearly  this  increase 
in  the  ratio  of  mortality  as  the  operation  a^jproaches  the  ti-unk.  Thus,  in  26 
cases  of  amputation  of  one  of  the  smaller  toes,  there  was  one  death ;  in  46 
cases  of  amputation  of  the  gi-eat  toe  there  were  7  deaths,  or  15  per  cent. ;  of  38 
partial  amputations  of  the  foot  9  proved  fatal,  or  nearly  24  per  cent.  ;  of  192 
cases  of  amputation  of  the  leg  106  died,  or  about  55  per  cent.  ;  and  in  201 
amputations  of  the  thigh  there  were  126  deaths,  or  62  per  cent. 

In  the  British  army  in  the  Crimea  the  percentages  of  death  were,  after 
amputation  of  the  fore-arm,  7  ;  of  the  upper  arm,  19  ;  of  the  shoulder-joint, 
35  ;  of  the  foot,  16  ;  of  the  leg,  37  ;  of  the  thigh,  64 ;  and  of  the  hi]i,  100  ; 
figures  most  creditable  to  the  skill  of  the  surgeons  employed,  but  sliowing  the 
progressive  tendency  to  increase  with  the  size  of  the  limb  removed. 

In  the  war  of  the  American  rebellion  the  percentage  of  mortality  was  as 
follows,  showing  markedly  how  rapidly  it  rims  up  in  accordance  with  the  size 
of  the  part  removed:  fuigers  and  hand,  1-5  j  "wiist,  5-5  ;  fore-arm,  16-5  ;  ai-m, 
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21  ;  shoulder,  39  ;  partial  of  foot,  9  ;  ankle-joint,  13  ;  leg,  26  ;  knee,  55  ; 
thigh,  64  ;  hip,  85. 

Not  only  do  the  size  of  the  part  removed,  and  its  proximity  to  the  trunk, 
influence  materially  the  general  mortality  after  amputation  ;  but  these  con- 
ditions also  influence  the  particular  cause  of  death.  Thus  after  the  smaller 
amputations,  as  of  a  toe,  for  instance,  death  occurs  only  in  unhealthy  states  of 
the  constitution,  from  the  occurrence  of  erysipelas,  or  of  some  of  the  various 
forms  of  diftuse  inflammation.  Death  after  the  larger  amputations  more 
frequently  results  from  causes  connected  with  the  operation  itself,  as,  for 
instance,  secondjuy  hsemorrhage,  shock,  or  exhaustion  hy  the  ahstraction  of  the 
large  quantity  of  blood  contained  in  the  limb,  as  well  as  by  that  lost  diu'Lng 
the  operation.  After  the  removal  of  the  whole  of  a  limb,  as  in  the  case  of 
amputation  at  the  hip-joint,  it  is  possible  that  the  cause  suggested  by  Mr.  Cox, 
viz.,  the  removal  of  a  limb  in  which  the  blood  undergoes  changes  of  importance 
to  the  rest  of  the  economy,  may  materially  afi'ect  the  resiilt. 

2.  The  Part  of  the  Bone  that  is  sawn  tlirough  may  influence  the  result. 
Amputations  through  the  cancellous  ends  of  long  bones  are  less  dangerous,  in 
one  respect,  than  those  through  their  shafts,  in  conseqiience  of  the  medullary 
canal  not  being  opened  when  the  section  is  made  near  the  articular  end  ;  so 
that  the  liability  of  diflfuse  suppuration  of  this  cavity,  and  of  consecutive 
phlebitis  and  pyaemia,  is  avoided. 

3.  The  mortality  resulting  from  amputations  is  perhaps  more  directly 
influenced  by  whether  the  operation  is  done  for  Injury  or  Disease,  than  by  any 
other  cause,  being  far  greater  in  corresponding  limbs  after  injury  than  disease. 
In  the  following  table  may  be  seen  the  results  of  274  cases  of  amputation 
performed  at  University  College  Hospital  up  to  May,  1868. 


RESULTS  OF  AMPUTATIONS  IN  UNIVERSITY  COLLEGE  HOSPITAL. 


Amptitations  for  Injury. 

SEAT  OF  AirPOTATION. 

OASES. 

RECOVERIES. 

PER  CENT. 

DEATHS. 

PER  CENT. 

Thigh  . 

Leg  and  Foot    .  . 
Shoulder  and  Arm . 
Fore-arm  .       .  . 

35 
38 
11 
8 

13 
28 
7 
8 

37-1 
73-7 
63-6 
100-0 

22 

10 
4 
0 

62-8 
26-3 
36-3 
0 

Total  . 

92 

56 

60-9 

36 

39-1 

Amputations  for  Disease. 

SEAT  OF  AMPUTATION. 

CASES. 

RECOVERIES. 

PER  CENT. 

DEATHS. 

PER  CENT. 

Thigh  . 

Leg  and  Foot    .  . 
Shoulder  and  Arm  . 
Fore-arm  .       .  . 

75 
67 
21 
19 

62 
57 

15 
18 

82-7 
85-0 
71-4 
94-7 

13 
10 

6 

1 

17-3 
14-9 
28-5 
5-2 

Total  . 

182 

152 

83-5 

30 

16-5 

Of  the.se  amputations,  66  occurred  in  the  Hospital  up  to  1841,  and  are 
reported  by  Mr.  Potter  in  a  paper  published  in  the  Medico-Chiriirgical 
Transactions  for  that  year.  They  were  performed  by  the  several  surgeons  of 
the  Institution  at  that  time.  Of  the  remaining  208,  41  were  performed  by  Mr. 
Listen,  between  1841  and  his  death  in  1847  ;  5  by  his  immediate  successors  ; 
and  162  by  the  autlior. 


34 


AMPUTATIONS. 


Malgaigne's  statistics  fi'om  the  Parisian  liospitals  illustrate  tliis  matter  iu  au 
ecjually  clear  point  of  view,  as  will  be  seen  in  the  following  tables. 


Injury. 

Disease. 

SEiT. 

CASES. 

DEATHS. 

PEE  CENT. 

CASES. 

DEATHS. 

PEtt  CENT. 

Thigh  . 

46 

34 

74. 

153 

92 

60 

Leg  .... 

79 

50 

63-3 

112 

55 

49 

Foot 

9 

6 

66-6 

29 

3 

10-3 

Ai'm    .       .       .  . 

30 

17 

50 -6 

61 

4 

6-5 

The  folloAving  table  gives  the  results  of  cases  occurring  in  the  London  and 
provincial  hospitals  for  three  years,  as  published  in  the  Medical  Times. 


Injury. 

Disease. 

SEAT. 

CASES. 

DEATHS. 

PER  CENT. 

OASES. 

DEATHS. 

PER  CENT. 

Thigh  . 

90 

55 

61 

303 

71 

23-4 

Leg  . 

110 

44 

40 

137 

35 

25-5 

The  shock  inflicted  by  the  injury,  -with  its  subsequent  evils,  appears  to  be  one 
of  the  principal  reasons  of  the  greater  fi-equency  of  the  mortality  after  ampu- 
tations for  injury  than  after  those  for  disease.  After  amputation  for  injury,  alsoj 
there  is  a  greater  liability  to  the  occurrence'  of  gangrene  of  the  stump,  and 
pyaemia  and  its  secondary  effects,  than  in  the  case  of  the  removal  of  a  limb  for 
disease  ;  in  which  the  principal  causes  of  death  usually  appear  to  be  exhaustion, 
and  the  supervention  of  disease  of  the  limgs.  In  amputation  in  cases  of 
disease,  it  yfiH  be  found  that  those  patients  do  best  in  whom  the  disease  is 
most  chi'onic.  This  is  especially  observable  in  cases  of  disease  of  bones  and  of 
the  joints. 

4.  The  Nature  of  the  Disease  for  Avhich  the  amputation  is  performed 
influences  its  mortality.  Thus,  amputations  for  malignant  disease  ai-e  more 
fatal  that  those  for  caries  of  bone  or  diseased  joints.  In  cases  of  diseased 
joint,  there  is  a  greater  tendency  to  recover  when  the  affection  is  of  a  simple 
than  when  it  is  of  a  tuberculous  natui-e.  When  suppurative  disorganisation  of 
a  joint  is  very  acute,  amputation,  more  particularly  if  the  aflected  articulation 
be  of  large  size,  as  the  knee,  is  attended  by  very  nnfavourable  results.  The 
tendency  to  pyremia  is  especially  strong  in  such  cases,  the  blood  being  loaded 
^vith  eftete  materials,  the  products  of  the  inflammatory  action,  which  are 
specially  apt  to  run  into  suppuration,  both  in  it  and  in  the  tissues  generally. 
But  when  the  disease  has  once  become  chronic,  the  precise  period  at  which  the 
amputation  is  performed  exercises  but  little  influence  on  the  mortality, 
provided  it  be  not  deferred  to  too  late  a  stage,  when  the  patient's  constitution 
is  worn  out  by  hectic. 

Amputations  of  expediency — those  performed  for  the  convenience  of  the 
patient,  as  in  cases  of  talipes  or  anchylosis,  but  not  necessary,  so  far  as  life  is 
concerned— are  especially  fatal.  Mr.  Bryant  has  shown,  that,  at  Guy's  Hospital, 
death  has  followed  in  40  per  cent,  of  these  amputations  of  the  lower  extremity. 

5.  In  amputation  in  cases  of  injury  an  important  question  has  to  be  deter- 
mined, viz.,  the  influence  exercised  by  the  Time  that  has  elapsed  fi-om  the 
infliction  of  the  injiuy  to  the  performance  of  the  amputation.  Not  only  the 
rate  of  mortality,  but  the  conditions  that  immediately  occasion  the  fatal  event 
are  influenced  by  the  period  at  which  the  operation  is  performed. 
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Ampiitatious  for  injury  are  comuionly  divided  by  surgeons  iuto  Primary 
and  Secondary;  the  jjci/nary  being  those  that  ai-e  performed  diuing  the  first 


Primary  Ainputatimis. 

Secondary  Amxmtalions. 

CASES. 

DEATUS. 

CASES. 

DEATHS. 

Thigh .  . 

v 

13 
5 
11 

32 
6 
19 

8 
6 
11 

21 
5 
6 

James. 

South. 

Laurie. 

Steele. 

Hussey. 

Calleuder. 

Thigh .    .  ( 

{ 

15 
18 
24 
2 
14 

5 

15 
16 
0 
5 

James. 

Steele 

Laurie. 

Hussey. 

Callender. 

J 

Leg  . 

f 

18 
9 
22 
53 
13 
27 

7 
2 
15 
22 
0 
8 

James 

South. 

Laurie. 

Steele. 

Hussey. 

Calleuder. 

Leg    .  . 

5 

5 
2 
14 

1 

3 
0 
5 

James. 

Laurie. 

Hussey. 

Callender. 

Shoulder 
aud  Ai-m ' 

\ 

19 
6 
26 
49 
16 
25 

3 
0 
13 
15 
3 
1 

James, 

South. 

Laurie. 

Steele. 

Hussey. 

Callender. 

Shoulder 
and  Arm ' 

\ 

4 
16 
14 
1 
7 

1 
9 
7 
1 
3 

James. 

Steele. 

Laurie. 

Hussey. 

Callender. 

Fore-arm.  { 

• 

18 
1 
15 
35 
15 
22 

0 
0 
0 
1 
1 
0 

James. 

South. 

Laurie. 

Steele. 

Hussey. 

Callender. 

Fore -arm .  ( 

1 
2 

0 
0 

Hussey. 
Callender. 

BESULTS  OF  PEIMAET  AND  SECONDARY  AMPUTATIONS  IN  CASES  OF  INJURY, 
AT  UNIVERSITY  COLLEGE  HOSPITAL. 


Primary. 

Secondary, 

SEAT. 

CASES. 

DEATHS. 

CASES. 

DEATHS. 

Thigh 

Leg  and  Foot 
Shoulder  and  Arm 
Fore-arm 

14 
22 
6 
6 

8 
8 
2 
0 

21 
16 
5 
1 

14 

3 
2 
0 

Total . 

48 

18 

43 

19 

twenty-four  or  thirty  hours,  before  any  inflainmatoiy  action  iii  the  part  injured 
has  taken  place.  By  secondary  amputations,  many  surgeons  mean  those  opera- 
tions that  are  practised  after  the  first  twenty-four  hours  ;  wlulst  others  again 
restrict  the  term  to  those  that  are  done  after  suppuration  has  set  up  in  the 
limb,  calling  those  amputations  intermediate  that  are  performed  between  these 
two  periods,  viz.,  from  the  twenty-fourth  hour  to  the  occurrence  of  suppuration, 
and  which  consequently  occupy  a  very  extensive  range.  I  think,  however, 
that  this  distinction  is  a  somewhat  trivial  one,  and  not  very  easily  applied  in 
practice  ;  and  it  is  better  to  include  under  the  term  secondary,  all  amputations 
performed  after  inflammatoiy  action  has  been  set  up  in  the  injured  part.  In 
civil  practice,  the  mortality  after  primary  amputations,  as  wiU  be  seen  by  the 
preceding  table,  somewhat  exceeds  that  foUomng  secondary  operations.    It  is 
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more  especially  primary  amputations  of  the  lower  extremities,  and  particularly 
those  of  the  thigh,  that  are  attended  by  very  fatal  results.  Of  the  46  cases  of 
primary  amputation  of  the  thigh,  recorded  by  Malgaigne,  34  perished.  And  of 
24  cases  recorded  by  South,  Laurie,  and  Peacock,  as  occm-ring  at  St.  Thomas's 
Hospital,  the  Glasgow  Infirmary,  and  the  Edinburgh  Infinnary,  eveiy  one 
proved  fatal.  TMs  similarity  of  result,  occurring  in  different  institutions, 
shows  clearly  that  the  operation  is  one  of  the  most  fatal  in  siirgery,  and  that 
the  great  mortality  attending  it  is  inherent  to  it,  and  not  dependent  upon 
local  or  accidental  circumstances.  This  danger  of  amputation  of  the  thigh  for 
injury  is  increased  in  proportion  as  the  limb  is  severed  high  up.  It  is  least  in 
those  cases  in  which  the  operation  is  done  for  injury  of  the  leg  or  knee-joint, 
and  greatest  when  it  is  performed  for  compound  fracture  of  the  femur,  recovery 
from  which  is  rare  indeed. 

In  military  practice  the  case  is  different :  secondary  amputations,  with  the 
exception  of  those  at  the  hip-joint,  being  by  far  more  fatal  than  primaiy. 
This  has  been  the  experience  of  army  siirgeons  from  the  time  of  Faure,  Larrey, 
and  the  Peninsular  officers,  to  those  of  the  late  Crimean  campaign.  Thus, 
Faure  saved  only  30  out  of  300  secondary  amputations,  whilst  Larrey  saved 
three-fourths  of  those  in  which  he  amputated  primarily.  In  the  Peninsular 
war,  the  mortality  after  secondary  amputation  of  the  upper  extremity  was 
twelve  times,  and  after  secondary  amputation  of  the  lower  limb,  tliree  times,  as 
great  as  after  primary  amputation  of  these  parts.  In  the  British  army  in  the 
Crimea,  fi-om  the  1st  of  April  to  the  close  of  the  war,  the  relative  rate  of 
mortality  per  cent.,  after  primary  and  secondary  amputations,  was  as  follows : — 

After  'primary  amputations  at  the  shoulder,  27  ;  of  the  ann,  17  ;  of  the  fore- 
arm, 3  ;  of  the  thigh,  62  ;  of  the  leg,  30  ;  and  of  the  foot,  17. 

After  secondary  amputations  the  deaths  per  cent,  were, — at  the  shoulder,  66  ; 
of  the  arm,  31  ;  of  the  fore-arm,  28  ;  of  the  thigh,  80  ;  and  of  the  leg,  76.  Or, 
for  the  upper  extremity,  the  whole  rate  of  deaths  after  primary  was  15,  agaiust 
41  after  secondary  amputations  ;  wliilst,  for  the  lower  extremity,  excluding  the 
foot,  it  was  46  for  the  primary,  against  78  per  cent,  for  the  secondary. 

To  Avhat  is  this  difference  between  the  results  of  primary  and  secondary 
amputations  in  civil  and  military  practice  owing  ?  Why  are  the  results  of 
amputations  reversed  in  civil  and  military  practice  ?  Why  are  primary  ampu- 
tations more  fatal  in  civil,  and  secondary  amputations  in  military,  practice  ? 
I  think  we  may  explain  this  difference  in  respect  to  primary  amputations, 
partly  by  the  circumstances  under  which  the  injury  of  the  limb  has  been 
received,  and  partly  by  the  difference  in  the  nature  of  the  accident.  As  has 
already  been  stated,  the  shock  to  the  system  is  the  main  cause  of  death  after 
primary  amputations,  and  this  is  felt  less  severely  by  the  soldier  than  by  the 
civilian.  A  soldier  struck  in  the  heat  of  action,  when  his  spirits  are  raised, 
and  his  courage  is  high,  treats  his  wound  almost  with  indifference,  or  looks 
upon  it,  perhaps,  as  a  glorious  accident  of  his  profession  ;  wliilst  the  civilian, 
whose  limb  is  crushed  by  the  wheel  of  a  carriage,  or  the  fall  of  a  scaffold,  is 
not  only  mentally  unprepai-ed  for  such  an  accident,  but  is  depressed  by  the 
magnitude  of  the  calamity  that  has  unexpectedly  overtaken  him,  in  wliich  he 
sees,  perhaps,  liis  own  ruin  and  that  of  his  family.  Hence  the  depressing 
influence  of  the  shock  of  the  injury  is  seriously  increased  by  the  mental 
distress  accompanying  it,  and  the  chances  of  recovery  are  proportionately 
diminished.  In  addition  to  this,  amputations  ai-e  not  uncommonly  very 
properly  done  on  the  field,  in  cases  in  which  an  attempt  would  be  made  in 
civil  practice  to  save  the  Hmb  ;  and,  as  the  injuries  aa-e  frequently  produced  by 
musket-sliot,  there  is  less  mangling  of  the  Umb,  and  consequent  shock  to  the 
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system,  th.on  when  a  member  is  crushed  by  those  accidents  in  mines,  on 
railways,  and  by  waggons,  for  which  primary  amputation  is  commonly 
required  in  civil  Life. 

In  secondary  amputations  the  influence  of  shock  is  no  longer  felt,  but  the 
chief  danger  arises  from  the  occm-rence  of  pyaemia,  gangi-ene,  diffuse  inflam- 
mation, secondary  haemorrhage,  and  all  those  morbid  conditions  that  are  apt  to 
be  induced  by  defective  hygienic  circumstances  ;  and  in  these  respects  the 
civilian  is  more  favourably  situated  than  the  soldier.  If  an  injured  limb  be 
not  removed  on  the  field,  the  soldier  is  often  conveyed  to  a  crowded  hospital, 
necessarily  overfilled  with  wounded  comrades,  and  rife  with  pestilential 
influences,  where,  if  amputation  be  performed,  he  has  little  prospect  of  escaping 
infection.  The  civilian,  on  the  other  hand,  who  is  struck  do^vn  by  accident,  is 
placed  in  a  state  of  cleanliness  and  comfort — probably  greater  than  he  has  ever 
before  experienced,  can  be  successfully  guarded  against  all  noxious  influences, 
and  consequently  has  the  best  possible  chance  of  recovery. 

As  has  already  been  observed,  not  only  does  the  rate  of  mortality  differ  in 
primary  and  secondary  amputations,  but  also  the  cause  of  death.  Primary 
amputations  are  most  frequently  fatal  from  shock,  haemorrhage,  and  exhaustion, 
although  death  from  pyaemia  and  secondary  diseases  of  a  low  type  is  by  no 
means  rare  in  these  cases.  Secondary  amputations  for  injury  most  commonly 
carry  off  the  patient  by  the  supervention  of  diseases  of  a  low  type.  Amongst 
these  secondary  affections  that  are,  according  to  my  observation  at  the 
University  College  Hospital,  of  most  frequent  occurrence,  gangrene  of  the 
stump  stands  in  the  first  place,  especially  after  traumatic  amputation  of  the 
thigh,  and  more  particularly  if  the  limb  have  been  in  a  similai"  condition 
before  the  amputation.  Then,  again,  erysipelas,  phlebitis  with  pyaemia, 
secondary  haemorrhage,  and  some  of  the  low  forms  of  visceral  inflammation  or 
congestion,  as  pneumonia,  pleurisy,  and  diarrhoea,  often  produce  death. 
Pyaemia,  complicated  by  congestive  and  suppurative  pneumonia,  is  the  most 
frequent  cause  of  death  after  secondary  amputation  of  the  leg  and  arm. 
Secondary  haemorrhage  to  such  an  extent  as  to  prove  fatal  is  of  very  rare 
occurrence  ;  when  it  happens,  it  is  usually  associated  with  some  diseased  state 
of  the  blood  interfering  with  the  formation  of  a  plastic  plug  in  the  artery. 

The  treatment  of  the  various  conditions  that  prove  fatal  after  amputations 
will  be  fully  discussed  in  another  part  of  the  work. 


CHAPTER  III. 

SPECIAL  AMPUTATIONS, 

Amputations  off  the  Hand.— The  Fingers  not  unfrequently  require  am- 
putation for  injury  or  disease,  more  especially  as  the  result  of  bad  whitlow. 
In  many  cases  the  ungual  phalanx  requii-es  removal,  having  become  necrosed. 
This  may  usually  most  readily  be  done  without  amputation,  by  making  an 
incision  through  the  pulp  of  the  finger,  and  then  extracting  the  diseased 
bone,  thus  saving  the  nail  and  pulp,  which  will  form  an  excellent  end  to  the 
finger,  in  which,  if  the  operation  be  done  in  early  childhood,  a  new  and 
moveable  phalanx  may  form.  Yet,  in  other  cases  amputation  will  be  required. 
This  may  either  be  done  by  cutting  into  the  joint  from  its  dorsal  aspect  -with  a 
narrow-bladcd  bistouiy,  runnuig  across  it  liglitly,  touching  the  lateral  liga- 
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ments,  and  maldng  the  flap  from  the  palmar  aspect  (Fig.  9)  ;  or  the  flap  may 
conveniently  he  made  from  tlie  palmar  surface  hy  transfixion,  and  tlien  cutting 
across  the  joint  (Fig.  10).*    In  doing  this,  care  must  he  taken  not  to  cut  too 


Fig.  9. — Amputixtion  of  Part  of  a  Finger  by 
Cutting  from  Above. 


Fig.  10. — Amputation  of  Part  of  a  Finger  by 
Transfixion. 


far  hackwards,  and  to  mistake  the  depression  ahove  the  head  of  the  second 
phalanx  for  the  articulation,  wliich  would  lead  to  a  little  emharrassment.  Some 
little  difficulty  is  occasionally  experienced  in  finding  the  joint,  and  surgeons 

have  endeavoured  to  he  guided  to  it  hy 
attention  to  the  folds  in  the  integument 
covering  it ;  hut  in  these  there  is  no  con- 
sistency, and  no  correlation  exists  hetween 
the  joint  and  the  folds  in  the  skin  over  it. 
When  the  amputation  is  performed  from 
the  dorsal  as23ect,  the  finger  should  he 
flexed,  when  the  joiut  will  he  found  im- 
mediately under  the  apex  of  the  triangle 
formed  hy  the  phalanges.  In  operating 
fi'om  the  palmar  aspect,  the  finger  should 
he  forcihly  extended  as  soon  as  the  flap  is 
made,  when,  if  the  knife  he  apjilied  to  the 
lateral  ligaments,  the  sjmovial  surface  ■will 
show  itself. 

Amputation  is  performed  hetween  the 
proximal  and  second  phalanges  in  the  same 
Avay  ;  hut,  as  a  general  rule,  it  should  not 
he  done  here  ;  hecause,  as  no  flexor  tendon 
is  attached  to  the  proximal  phalanx,  it  is 
apt  to  remain  pennanently  extended,  and 
a  good  deal  in  the  patient's  way.  In  the 
case  of  the  index  finger,  however,  it  will 
he  hetter  to  leave  the  proximal  jjhahuix. 
Fig.  11  .-Amputation  above  Motaoarpo  the  stiunp  of  wliich  forms  an  useful  oppo- 
PhalangealJoint.  ^ent  to  the  thmnh. 

Amputation  is  frequently  required  at  the  Metacmyo-^^halangeal  Artiadations. 
Here  it  may  be  done  in  two  ways  :  either  hy  lateral  flaps,  or  hy  the  oval 
method.  If  hy  lateral  flails,  the  adjoining  fingers  should  he  weU  separated 
from  the  one  ahout  to  he  removed,  hy  an  assistant  who  grasps  the  hand,  so  as 

*  For  the  Conservative  Surgery  of  the  Hand,  v/rfc  chapter  xlviii. 
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to  put  the  integument  on  the  dorsum  upon  the  stretch.  The  point  of  a  histoiiry 
should  then  be  entered  about  thi-ee-quarters  of  an  inch  above  the  head  of  the 
metacai'pal  bone  ;  it  is  then  carried  forwards  to  a  point  opposite  tlie  inter- 
digitiil  Aveb,  drawn  across  the  side  of  the  finger,  and  then  carried  a  little  way 
into  the  pabn.  The  same  process  is  performed  upon  the  opposite  side,  the 
flaps  are  dissected  down  hj  a 
few  touches  of  the  knife,  the 
extensor  tendon  is  divided, 
the  joint  opened,  and  dis- 
ai'ticulation  performed.  The 
oval  method,  which  I  think  is 
the  best,  as  it  does  not  wound 
the  palm,  consists  in  entering 
the  bistoury  at  the  same  point 
as  in  the  last  case,  cai-rying  it 
as  far  as  the  web,  drawing  it 
across  the  palmar  aspect  of 
the  finger,  and  then  obliquely 
backwards  to  join,  the  starting- 
point  of  the  incision.  By  a 
few  touches  of  the  point  of 
the  knife  the  oval  flap  is 
turned  back,  and  the  articula- 
tion opened.  As  a  general  rule,  it  is  better  to  remove  the  head  of  the  meta- 
carpal bone,  together  with  the  finger  ;  as  otherwise  a  wide  gap  ■will  be  left  in 
the  situation  of  the  finger  that  has  been  ampiitated,  and  much  deformity  of  the 
hand  result.  This  may  be  done  by  cutting  the  metacarpal  bone  across  beyond 
its  head  with  bone-forceps  in.  a  transverse  direction,  if  it  be  either  the  middle 
or  ring  finger  that  is  removed  (Fig.  11).  If  it  be  the  index  or  little  finger, 
the  bone  should  be  cut  obliquely  from  without  inwards,  so  as  to  shape  it  to 


Fig.  12. — Amputation  of  Index  Finger. 


Figs.  13,  H,  and  15.— Results  of  Amputation  above  Metacarpo-Phalangeal  Articulation. 

the  tapering  form  of  the  hand  (Fig.  12).  If  it  be  cut  directly  across,  an  ugly 
and  inconvenient  square  protuberance,  liable  to  constant  injury,  will  be  left. 
When,  however,  the  patient's  employment  is  one  in  wliich  great  strengtli  and 
breadth  of  hand  are  required,  and  where  appearance  is  of  little  consequence, 
the  head  of  the  bone  may  advantageously  remain. 
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The  after-treatment  of  these  cases  is  extremely  simple.  The  hand  should  be 
put  ujjon  a  splint,  the  wound  covered  with  a  jjiece  of  water-dressing,  and  the 
ends  of  the  fingers,  with  small  pieces  of  lint  interposed,  tied  together  by 
means  of  a  tape,  care  being  taken,  however,  that  they  do  not  overlap.  The 
shaft  of  the  metacarpal  bone  that  is  left  will  gradually  atroj)hy,  and  thus  a 
very  taper  and  shapely  hand  eventually  be  left  (Figs.  13,  14,  and  15). 

In  disease  or  injury  of  the  Thumb  as  little  as  jjossible  should  be  removed  by 
amputation  ;  for,  if  even  but  a  very  short  stump  of  the  metacarjial  bone  be  left, 
it  will  serve  as  an  useful  opponent  for  the  other  fingers.  When  the  whole 
thumb  requires  amputation,  it  may  most  conveniently  be  removed  by  Liston's 
method.  The  mode  of  proceeding  must  vary  according  to  the  side  operated  on. 
When  the  left  thumb  requires  amputation,  the  point  of  a  long  narrow  bistoury 
should  be  introduced  well  on  the  palmar  aspect  of  the  carpo-metacarpal  articu- 
lation, carried  over  this,  which  it  opens  (Fig.  16),  and  the  dorsum  of  the  hand 
as  far  as  the  web  of  the  index  finger ;  the  point  of  the  knife  should  then  be 
pushed  downwards  through  the  baU  of  the  thumb,  transfixing  this  and  issuing 
where  the  incision  commenced.  It  is  next  made  to  cut  outwards,  keeping  close 
to  the  metacai"pal  bone,  wliich  is  readily  twisted  oiit,  the  remaining  attachment 
being  separated  by  a  few  touches  of  the  knife.  An  oval  incision  will  be  left, 
which  comes  together  closely  by  a  narrow  line  of  cicatrix.  In  amputating  the 
right  thmnb,  it  will  be  necessary  for  the  surgeon,  if  he  adopt  the  method  just 


Fig.  16.— Amputation  of 
the  Left  Thiuub. 


Fig.  17. — Amputation  of  tlio 
Eight  Thumb. 


Fig.  18. — Result  of  Ampu- 
tation of  the  Thumb. 


described,  either  to  use  his  left  hand,  or  to  cross  his  hands  in  an  awkward 
manner.  In  order  to  avoid  doing  this,  he  may  reverse  the  steps  of  the  operation 
with  advantage  ;  fii'st  transfixing  the  ball,  and  making  the  anterior  flap,  then 
cutting  over  the  dorsum,  opening  the  joint,  and  turning  out  the  bone  (Fig,  17). 
Fig.  18  shows  the  hand  after  amputation  of  the  thumb. 

The  Metacarpal  Bones,  with  or  without  the  fingers  supported  by  them, 
occasionally  require  removal  for  disease  or  injury.  For  these  operations,  which 
are  not  of  a  very  regular  kind,  it  is  difficult  to  lay  down  definite  rules  ;  in 
performing  them,  care  should  be  taken  to  make  good  square  flaps  of  sufficient 
size,  but  to  avoid  cutting  into  the  pahn  if  possible.  It  is  well  not  to  disarticu- 
late the  lower  end  of  the  bone,  so  as  to  open  the  wist-joint,  but  rather  to  cut 
it  off  with  bone-forceps  a  little  above  this.  In  injuries  from  the  explosion  of 
powder-flasks  or  gun-ban-els,  when  the  hand  is  much  shattered,  it  is  of  great 
consequence  to  avoid  cutting  up  the  palm  to  too  great  an  extent ;  and  it  is  well 
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in  those  cixses  to  save  a  finger  if  possible,  which  will  be  of  more  use  to  the 
patient  than  any  ai-tificial  limb,  however  ingeniously  constructed  (Figs.  19  and 
20).  When  only  one  finger  is  left,  as  the  index  or  little  finger,  with  the  thumb, 
in  cases  of  partial  amputation  of  the  hand  after  injiuy  or  for  disease,  the  digit 
that  remains  not  only  becomes  more  mobile  than  formerly,  but  greatly  increased 
in  size  and  much  sti'onger,  so  that  its  utility  becomes  materially  augmented. 

The  mortality  after  ampu- 
tation of  the  fingers  and 
metacarpal  bones  is  very 
trifling.  Should  death  im- 
fortimately  occur  after  such  a 
slight  operation,  it  would  pro- 
bably be  by  the  accidental  oc- 
currence of  some  general  dis- 
ease, such  as  erysipelas,  pyoe- 


mia,   or   tetanus,  to  which 


Figr.  19. — Hand  after  Amputa- 
tion of  Metacarpal  Bones  and  First 
Two  Fingers. 


Fig.  20.— Hand  after 
Eemoval  of  Metacar- 
pal Bones  and  Three 
Fingers ,  leaving  Thumb 
and  Little  Finger. 


every  woimd  renders  a  patient 
liable. 

Amputation  at  the  Wrist  is 
not  very  often  required.  In 
performing  disarticulation  at 
this  joint,  its  peculiar  shape 
with  the  convexity  looking 
upwards  must  be  borne  in 
mind.  The  integuments  being  well  retracted,  an  arched  incision  should  be 
made  from  one  styloid  process  to  the  other,  across  the  back  of  the  joint,  with  its 
convexity  looking  forwards  (Fig.  21).  The  articulation  having  been  opened 
and  the  lateral  ligaments  divided, 
the  knife  is  carried  fonvards  so  as  to 
make  a  well-rounded  flap  from  the 
palmar  surface  ;  in  doing  this  care 
must  be  taken  not  to  cut  against  the 
pisiform  bone,  which  projects  a  good 
deal  beyond  the  other  carpal  bones. 

Amputations  of  the  Akm. — Am- 
putation of  the  Fore-arm  is  not  uu- 
frequently  required  for  disease  or 
injury  of  the  wrist  or  hand.  In 
performing  this  operation,  as  long  a 
stump  should  be  left  as  possible,  so 
as  to  give  the  patient  more  power 
over  any  artificial  limb  that  may  be 
fitted  to  it.  The  flaps  should  be 
about  a  couple  of  inches  in  length, 
and  well  rounded,  the  hand  being  placed  in  a  mid-state  between  prona- 
tion and  supination.  The  dorsal  flap  is  best  made  by  cutting  from  Avithout 
inwards  ;  the  line  of  incision  commencing  just  at  the  palmar  aspect  of  the 
under  part  of  the  ulna,  being  carried  forwards  for  a  little  distance  parallel  to 
this  bone,  and  then  across  the  Imck  of  the  arm  in  a  slightly  curved  manner, 
until  it  reaches  the  palmar  aspect  of  tlie  radius  ;  it^must  then  pass  along  this 
until  it  reaches  a  point  opposite  to  that  at  wluch  it  commenced,  and  the 
flap  thus  made  must  be  dissected  back.  The  palmar  flap  is  next  made  by 
transfixion  (Fig.  22).   As  soon  as  it  is  cut,  the  bones  are  cleared  by  a  couple  of 


Fig.  21.— Amputation  at  the  AVrist. 
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sweeps  of  the  knife,  and  the  interosseous  membrane  is  divided  ;  tliey  are  then 
sawn  togetlier.  The  vessels  are  cut  long  at  the  end  and  on  each  side  of  the 
palmar  flap. 

Amputation  of  the  Arm  is  most  readily  performed  hy  lateral  flaps  made  by 


transfixion  from  before  backwards 
of  sweeps  of  the  knife,  and  sawn 


the  bone  is  then  well  cleared  by  a  couple 
across.  In  clearing  the  bone,  care  mu-st  be 
taken  fairly  to  di- 
vide the  musculo- 
spiral  nerve  by  a 
fii-m  sweep  of  the 
knife  round  the  back 
of  the  bone  (Fig. 
23),  if  the  amputa- 
tion be  performed 
in  that  part  of  the 
arm  where  this  nerve 
winds  round  the  hu- 
menis.    If  the  limb 

Fig.  22. —Amputation  of  the  Fore-arm.  Ijg    Very  mU.SCular 

skin-flaps  and  circular  section  of  the  muscles  ynR  probably  give  the  best  result. 

Amputation  at  the  Shoulder-joint  may  be  required  for  injiuy  of  the  arm 
or  for  disease  of  the  hmnerus  ;  in  the  first 
case  it  is  best  performed  by  transfixion  ;  in 
the  other,  by  cutting  from  without  in- 
wards. The  subclavian  artery  should  be 
compressed  as  it  passes  over  the  first  rib  ; 
though,  if  the  assistant  be  steady  and  well 
acquainted  with  liis  duties,  this  may  be 
dispensed  with. 

In  operating  by  transfixion,  a  long  nar- 
row-bladed  knife  should  be  used.  One 
assistant  must 


charge 


of 


have 

the  limb  ;  ano- 
ther should  raise 
the  flap  ;  and  a 
third  must  fol- 
low the  knife  as 
it  cuts  behind 
the  humerus, 
and  gi'asp  the 
posterior  flap 
with  the  axillary  23.-Amputation  of  the  .Vmi. 

artery,  so  as  to  prevent  hfEmon-hage  from  this  vessel.  An  assistant  holding 
the  arm  away  from  the  body,  so  as  to  relax  the  deltoid  somewhat,  the  knife, 
instead  of  being  entered  by  a  puncture,  should  make  a  smaU  cross-cut,  about 
an  inch  in  extent,  at  the  joint  at  which  transfixion  is  to  be  practised,  so  as  to 
prevent  that  jagging  of  the  intcgiuncnts  Tiy  the  heel  of  the  instrument  which 
woiild  othei-wise  occur.  If  the  operation  be  on  the  right  side,  the  sm-geon 
stands  before  the  patient,  and  the  point  of  the  knife  should  be  entered  about 
an  inch  in  front  of  the  acromion  (Fig.  24) ;  and  being  caiTied  directly  across 
the  joint  and  capsule,  should  pass  out  at  the  posterior  border  of  the  axilla.  If 
on  the  left  side,  the  surgeon  stands  behind,  and  the  point  of  the  Imife  must  be 


AMPUTATION  AT  THE  SHOULDER-JOINT. 


43 


Fig.  24.- 


-Amputation  at  Shoulder-joint  ; 
Transfixion. 


entered  well  behind  the  spine  of  the  scapula,  at  the  posterior  border  of  the 
axilla,  cai-ried  across  the  anterior  aspect  of  tlie  johit,  and  brought  out  to  the 
inner  side  of  the  coracoid  process.  In  either  case,  the  large  flap  containing  the 
deltoid  muscle  must  then  be  cut  by  a  sweep  of  the  knife  dowiwards,  and,  as 
soon  as  made,  raised  by  another  assistant.  The  heel  of  the  knife  is  now  to  be 
laid  on  the  liead  of  the  bone,  the  capsule  of  the  joint  cut  across,  and  the  attach- 
ments of  the  muscles  to  the  tuberosity 
divided.  In  order  to  facilitate  tliis  part 
of  the  operation,  it  is  generally  recom- 
mended that  the  arm  should  be  carried 
forcibly  inwards  across  the  chest.  This 
may  readily  be  done  in  the  dissecting- 
room,  or  in  actual  practice  where  the 
limb  is  removed  for  disease  of  the 
humerus,  the  limb  being  entu-e  ;  but  in 
the  case  of  comminuted  fracture  of  the 
humerus,  with  extensive  laceration  of 
soft  parts,  it  is  useless  to  attempt  this 
mancEuvre.  In  cases  of  this  land,  the 
head  and  upper  end  of  the  humerus 
being  broken  off  from  the  shaft,  the 
lever-like  action  of  the  bone  cannot  be 
put  in  force,  and  it  is  sometimes  not  such  an  easy  matter  as  might  at  first  appear, 
to  detach  its  head  from  the  glenoid  cavity.  In  order  to  do  this,  I  have  in  cases 
of  comminuted  fracture  of  the  humerus,  in  which  I  Avas  amputating  at  the 

shoulder-j  oint,f ound 
it  necessary,  after 
opening  the  cajDsule, 
to  seize  hold  of  the 
uj)]3er  fragment  and 
to  draw  it  forcibly 
downwards  and  in- 
wards by  inserting 
the  fingers  between 
the  head  and  the 
glenoid  cavity,  in 
order  to  divide  the 
muscles  inserted  into 
it.  After  the  head 
of  the  bone  has  been 
turned  out  of  the 
glenoid  cavity,  the 
luiife  must  be  passed 
behind  it,  and  car- 
ried doAvn  for  a  dis- 
V      M  tance  of  about  thi-ee 

inches  close  to  the 
Fig.  25. — Amputation  at  Shouldor-joint :  Compression  of  Posterior  Flap  I^qjj^q    r^j;    j[j.g  iJ■^J^g■]. 

side.  The  surgeon  then  cuts  across  the  soft  parts,  so  as  to  form  the  posterior 
flap.  In  doing  this,  the  assistant,  to  whom  this  part  is  entrusted,  must  follow 
the  knife  with  his  liands,  gi'a.spiag  firmly  tlie  whole  thiclcness  of  the  posterior 
flap,  so  as  to  compress  the  axillary  artery,  and  thus  prevent  the  occurrence  oi' 
hsemorrhage  (Fig.  2.5).    The  surgeon  should  not  ctit  the  flap  across  until  the 


44 


SPECIAL  AMPUTATIONS. 


assistant  teUs  liim  that  he  holds  the  vessel  firmly,  and  then  he  must  he  cautious 
not  to  injiue  his  assistant's  fmgers.  The  artery  will  be  ibund  to  be  cut  long  in 
the  middle  of  the  posterior  flap,  and  a  few  smaller  branches  may  be  required  to 
be  tied  at  its  inner  angle  and  in  the  deltoid.  The  stump,  after  it  is  healed, 
will  present  the  a^jpeai-ance  shown  in  Fig.  26. 

In  those  cases  ia  which  this  operation  requires  to  be  performed  for  disease, 
especially  for  tumour  of  the  humerus,  by  wliich  the  soft  parts  are  thinned  or 

condensed,  it  may  very  conveniently  be  done 
by  making  the  anterior  flap  by  dissecting  it 
up  from  without  inwards,  using  of  course  for 
this  purpose  a  short  knife  ;  a  broad  bistoury 
is  inost  convenient.  The  joint  is  then  opened, 
and  the  posterior  flap  formed  in  the  usual 
way.  In  this  way  I  have  easily  performed 
amputation  at  the  shoulder-joint  for  large 
tumoirrs  of  the  head  of  the  humenis. 

General  Results  of  Amputations  of  tlie  Upper 
Limh. — Amputations  of  the  upper  extremity, 
even  for  injury,  are  extremely  successful.  In 
the  Crimea,  amputations  of  the  fore-arm  were 
fatal  in  the  ratio  of  7,  and  those  of  the  arm 
of  19  per  cent.  At  Guy's  Hospital,  Mr.  Bryant 
states  that  traumatic  amputations  of  the  fore- 
arm were  fatal  in  the  ratio  of  16,  and  those 
of  the  upper  arm  of  22  per  cent.  At  Univer-  ' 
sity  College,  in  Mr.  Xi^ton's  and  my  practice, 
of  11  traumatic  amputations  of  the  upper  arm, 
there  were  4  deaths  ;  whilst  of  8  in  which  the 
fore-arm  was  removed,  all  recovered.  The  cause  of  death  is  usually  pysemia, 
erysii^elas,  or  congestive  pneumonia. 

Amputations  of  the  fore-arm  and  arm  for  disease,  more  particularly  for 
strumous  affections  of  the  bones  and  joints,  are  amongst  the  most  successful 
operations  in  surgery.  When  they  are  done  for  malignant  disease,  the  risk  is 
greater. 

Amputation  at  the  shoulder-joint  for  injuiy,  although  necessarily  more 
fatal,  is  very  successful  for  so  severe  a  procedure.  In  the  Crimea,  the  mortality 
amounted  to  35  per  cent.  At  University  College  I  have  done  it  four  times, 
with  one  fatal  result.  When  this  operation  proves  fatal,  the  patient  usually 
sinks  from  exhaustion,  or  is  carried  ofi"  by  the  exten- 
sion of  erysipelas  or  gangrene  to  the  stump  and 
trunk. 

Amputation  at  the  shoulder-joint  for  disease  of 
the  humerus  is  a  very  successful  procedure,  consider- 
ing the  size  of  the  part  removed,  and  its  proximity  to 
the  trunk. 

Amputations  of  the  Foot. — The  Phalanges  of  the 
Toes  seldom  require  amputation  :  when  they  do,  they 
may  be  removed  in  the  same  way  as  the  corresponding 
parts  in  the  hand — ^by  the  formation  of  a  flap  on  the 
plantar  surface,  either  by  cutting  fi'om  above  down- 
wards, or  by  transfixion. 

In  removing  a  bone  at  the  Metatarso-phalangeal 
Articulation,  the  oval  method  should  always  be  prac- 


Pig.  26.- 


-Stump  after  Amputation  at 
Shoulder-joint. 


Fig.  2".— Incision  in  Anipu- 
tution  of  a  Too. 
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tised,  so  that  the  sole  of  the  foot  may  not  be  cut  into.  In  doing  this  it 
must  he  remembered  that  the  articuhition  is  situated  considerably  above  the 
web  of  the  toes,  and  the  incision  must  tlierefore  be  commenced  proportionately 
far  backwards  (Fig.  27).  As  a  general  rule,  it  will  be  foimd  that  the  arti- 
culation is  about  the  same  distance  above  the  web  as  the  point  of  tlie  toe  is 
below  it. 

The  Metatarsal  Bone  of  the  Great  Toe  occasionally  requires  removal  in  whole 
or  in  pai't.  If  the  disease  be  limited  to  the  anterior  part,  the  shaft  of  the  bone 
should  be  cut  across  with  a  paii"  of  bone-nippers,  and  its  head  left  ;  for,  as  this 
gives  insertion  to  the  peroneus  longus,  its  removal  mil  materially  weaken  the 
foot.  The  whole  of  the  bone  may  be  readily  removed  in  the  foUomug  way  : 
the  point  of  a  strong  broad  bistoury  should  be  entered  on  the  dorsum  of  the 
foot  over  the  interspace  between  the  first  and  second  metatarsal  bones,  as 
far  back  as  possible  ;  it  should  then  be  earned  forwards  npon  the  ball  of  the 
great  toe,  to  a  point  opposite  to  the  web 
between  the  toes,  and  thence  made  to 
sink  into  the  sole  of  the  foot  in  a  line 
parallel  with  the  outer  margin  of  the 
bone ;  the  flap  thus  formed  should  be 
dissected  back,  its  plantar  aspect  being 
kept  as  thick  and  fleshy  as  possible 
(Fig.  28).  The  Surgeon  next  passes  the 
knife  between  the  fii-st  and  second  meta- 
tarsal bones,  and  cuts  directly  forwards 
through  the  centre  of  the  angle  between 
the  great  and  the  second  toes.  In  doing 
this,  care  must  be  taken  that  the  edge 
of  the  knife  is  not  directed  too  much 
towards  the  metatarsal  bone  of  the  great 
toe,  lest  it  hitch  against  one  of  the  sesamoid  bones.  The  surgeon  next  seizes 
the  extremity  of  the  toe,  and,  pressing  it  well  inwards,  passes  the  point  of  the 
bistoury  deeply  into  the  angle  of  the  wound  (Fig.  28),  where,  by  the  division  of 
some  tendinous  and  ligamentous  fibres  that  constitute  the  key  of  the  joint,  he 
opens  the  articidation  and  detaches  the  bone  by  bghtly  touclung  its  ligamentous 
attachments.  By  keeping  the  edge  of  the  knife  well  against  the  side  of  the 
bone,  he  may  avoid  wounding  the  dorsal  artery  of  the  foot,  the  bleeding  from 
which  would  be  troublesome.  When  the  bone  is  to  be  partially  removed, 
the  operation  must  be  performed  in  the  same  way  ;  the  incisions,  however,  not 
being  carried  so  far  backwards. 

The  Metatarsal  Bone  of  the  Little  Toe  may  conveniently  be  removed  by  an 
oval  incision,  so  as  to  avoid  wounding  the  sole  of  the  foot.    This  is  best  done 

by  entering  the  point  of 
the  luiife  just  behind  the 
tubercle  of  the  bone,  car- 
rying it  forwards  and  in- 
wards in  the  line  of  its  ar- 
ticulation with  the  cuboid, 
to  the  centre  of  the  fourth 
digital  interspace,  and 
tlience  forwards  to  the  web 
of  the  toe  ;  the  knife  is 
next  carried  round  the 
plantar  surface  of  this,  the  incision  being  continued  obliquely  into  that  which. 


Fig.  28. — Removal  of  Metatarsal  Bone  of  Great 
Toe  :  Flap  formed  :  Joint  being  opened. 


Fig.  2&.— Removal  of  Metatarsal  Bone  of  Little  Toe: 
Flap  formed  :  Bono  being  cleared. 
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Fig.  30.— Line  of  Key's  Operation. 


lius  been  luadc  on  the  dorsum  of  tlie  loot  (Fig.  29).  The  small  flap  Uius  formed 
ia  well  dissected  down,  the  knife  passed  round  tlie  under  surface  of  the  bone, 
and  the  joint  opened  by  the  toe  bemg  forcibly  drawn  outwards,  and  its 
ligamentous  connection  lightly  divided. 

The  ^vhole  of  the  Metatarsal  Bones  may  be  removed  fi'om  the  tarsal,  by  the 
operation  originally  planned  and  executed  by  Mr.  Hey.  This  consists  in,  first 
of  all,  making  a  large  convex  flap  in  the  sole  of  the  foot,  one  hom  of  which 
commences  at  the  tubercle  of  the  fifth  metatarsal  bone,  whilst  the  other  termi- 
nates at  that  of  the  first,  or  rather  opposite  the  projection  of  the  scaphoid.  A 
small  flap  is  then  made  on  the  dorsum  of  the  foot,  and  the  articulations  are 

exposed.  These  must  then  be  opened  with 
some  care,  as  they  are  very  irregular  (Fig.  30)  ; 
the  second  metatarsal  bone,  especially,  being 
sunk  into  a  land  of  pit  in  the  middle  cimei- 
form,  and  the  articulation  of  the  fifth  with 
the  cuboid  being  very  oblique.  Tliis  opera- 
tion is  seldom  practised,  disease  being  rarely 
limited  to  the  metatarsal  bones,  but  usually 
implicating  the  joints  as  well.  Their  disarti- 
culation also  from  the  tarsus  is  very  trouble- 
some, on  accoimt  of  the  irregularity  of  the 
line  of  articulation  ;  hence  it  is  better  to  saw 
thi'ough  the  metatarsus  just  in  front  of  the  tarsal 
articulations,  than  to  attempt  to  disjoiait  the  bones.  A  combination  of  these 
two  procedm-es  may  sometimes  be  advantageously  adopted.  In  one  of  those 
severe  crushes  of  the  anterior  part  of  the  foot,  that  are  not  imfrequently  the 
result  of  railway  injury,  and  in  which  the  bones  and  soft  parts  are  irregularly 
crushed  and  torn,  I  made  a  very  excellent  stump  by  disarticiilating  the  first 
and  the  fifth  metatai'sal  bones,  and  saAnng  across  the  thi'ee  middle  ones  almost 
an  inch  anterior  to  their  articulations  with  the  tarsus. 

Amputation  through  the  Tarsus  may  conveniently  be  performed  by  Choparf  s 
operation,  which  consists  in  disarticulation  in  the  line  between  the  os  calcis 

and  astragalus  behind,  and 
the  cuboid  and  scaphoid 
in  front  (Fig.  31).  TMs 
operation  may  be  per- 
formed either  by  first  mak- 
ing the  flap  fi'om  the  sole 
of  the  foot,  and  then  disar- 
ticulating (Fig.  32) ;  or,  the 
joints  having  been  cut 
through  from  the  dorsmn, 
the  flap  may  afterwards  be 
made  (Fig.  33).  I  prefer 
the  first  plan,  as  it  leaves  a  correctly  fashioned  flap. 

In  operating  on  the  left  foot,  the  knife,  a  stout 
bistoury,  should  be  entered  well  behind  the  tubercle 
of  the  scaphoid,  and  carried  forwards  for  at  least 

three  inches,  to  about  the  head  of  the  metatarsal  Flap  formed  before  Disarticula- 
bone  of  the  great  toe,  then  right  across  the  sole,  and 

down  the  outer  side  of  the  foot,  as  far  as  half  an  inch  beliind  the  metatarsal 
bone.  On  the  right  foot  this  line  of  incision  is  reversed,  by  the  knife  being 
entered  half  an  inch  behind  the  metatarsal  bone  of  the  little  toe,  carried  forwards 


Fig.  31. — Line  of  Chopart's 
Operation. 


Fig.  32. — Chopart's  Operation : 


AMPUTATION  OF  THE  FOOT. 
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to  the  root  uf  the  toes  across  the  sole,  aud  down  the  iiiuer  side  to  beliind  the 
tubercle  of  the  scaphoid  (Fig.  34,  2).  This  flap  should  be  made  broad,  espe- 
cially at  the  iimer  side,  but  well  rounded  at  the  angles,  and  sliould  consist  of 


Fig.  34. 

Line  of  Amputntion  of  Great  Toe. 
Line  of  Cliopart's  Operatiou. 


3.  Line  of  Excision  of  Os  Calais. 


Vig.  33. — Chopart's  Operation  :  Flap  formed  after 
Disarticulation. 

the  whole  thickness  of  pai'ts  in  the  sole  of  the 
foot,  which,  must  be  well  dissected  out  fi'om  the 
conca\'ity  imder  the  metatarsal  bones.  A  convex 
incision  is  then  made  along  the  dorsum  fi'om  one 
horn  to  the  other  of  the  plantar  flap  ;  the  parts 
are  well  retracted,  and  th.e  articulations  opened 
by  the  sui'geon  bearing  firmly  upon  the  anterior  part  of  the  foot,  and  lightly 
touching  the  ligamentous  structui-es  with  the  point  of  his  bistoury.  In  this 
stage  of  the  operation,  care  must  be  taken  that  the  edge  of  the  bistoury  be  not 
inclined  too  much  backwards,  lest  it  slip  over  the  astragalus  and  open  the 
ankle-joiut  ;  or  too  far  forwards,  lest  it  pass  anterior  to  the  scaphoid — between 
it  and  the  cuneiform  bones.  After  disarticulation  bas  been  produced,  tbe 
projecting  head  of  the  astragalus  and  the  articular  surface  of  the  cuboid  should 
be  sawn  off.  lu  more  than  one  instance,  I  have  foimd  firm  osseous  anchylosis 
existiQg  in  the  Hue  of  articulations,  so  as  to  reqiiii'e  the  use  of  the  saw  for  the 
separation  of  the  anterior  part  of  the  foot.  The  result  of  this  operation  is 
extremely  favourable,  the  patient,  by  the  aid  of  a  properly  constructed  boot, 
being  able  to  walk,  and  even  dance,  -with  very  little  appearance  of  lameness. 
In  some  cases,  where  the  muscles  of  the  calf  are  very  strong,  and  the  calcaneum 
projects,  the  heel  becomes  drawn  up,  and  the  centre  edge  of  the  stump  made  to 
point  do-WTi  in  such  a  way  that  the  patient  is  rendered  lame  by  walking  on  the 
anterior  sharp  edge  of  the  calcaneum,  which  irritates  tbe  flap.  This  condition  is 
best  removed  by  division  of  the  tendo  Achillis. 

Disarticulation  of  the  Foot  at  the  Ankle-joint  was  first  reduced  by  Mr.  Syme 
to  a  regular  operation.  By  its  performance  amputation  of  the  leg  may  often  be 
avoided,  the  patient  being  left  with  an  exceed- 
ingly useful  stump,  which,  as  its  covering  is  \ 
ingeniously  taken  from  the  heel,  constitutes  an 
excellent  basis  of  support.  The  operation 
is  performed  by  making  an  incision  from 
the  anterior  part  of  one  malleolus  downwards 
and  backwards,  across  the  plantar  siirface  of 

the  heel,  to  a  corresponding  point  in  the  n   •  i    .  „ 

'  Ji,.         x      mi  •  '  1  Fig.  3u.— Lino  of  Inci.sion  in  Syme's 

oppcsite    malleolus    (Fig.  35).     This  flap  is        Diaarticulation  at  Anklo-joint. 
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well  dissected  back,  the  knife  being  kept  close  against  tlie  bone,  especially 
when  it  passes  towards  the  inner  side  of  the  os  calcis,  in  the  neiglibourhood 
of  the  plantar  arteries.    An  incision  is  next  made  across  the  dorsum  of  the 

foot,  from  the  upper  extremity  of 
the  sole-flap  on  one  side,  to  tliat 
on  the  other,  and  the  joint  opened 
from  the  front.  The  lateral  liga- 
ments should  now  be  touched  with 
'™  the  point  of  the  bistoury,  and  the 

tendo  Achillis  divided  by  pressing 
the  foot  forcibly  downwards  and 
cutting  from  before  backwards 
(Fig.  36)  ;  by  some  twisting  and 
dissection,  at  the  same  time,  the  os 
calcis  is  completely  separated  fi-om 
its  soft  attachments,  and  the  foot 
removed ;  the  two  malleoK  must 
then  be  sa'wn  off,  the  plantar  arteries 
tied,  and  the  flap  brought  up.  A 

well-fonned   rounded   stump  will 
Fig.  36. — Syme  s  Amputation.  o. 

thus  be  left. 

In  performing  this  operation,  care  must  be  taken  that  no  button-hole  aper- 
tures be  made  through  the  posterior  part  of  the  heel  flap.  This  may  commonly 
be  avoided  readily  enough  when  the  soft  structures  in  this  situation  are  greatly 
thickened  and  infiltrated  by  plastic  matter,  as  the  restilt  of  chronic  disease  ; 
but,  if  the  operation  be  required  for  injury  of  the  foot,  great  care  is  required 
in  digging  out  the  heel,  the  integuments  at  the  posterior  part  of  the  os  calcis 
being  very  thin  and  adherent  to  the  bone.  It  is  also  of  importance  that  the 
incision  across  the  heel  should  be  carried  well  back  over  its  point  (Fig.  34,  3). 
Unless  tliis  be  done,  a  large  cup-shaped  flap  will  be  left,  in  which  blood  and 
pus  ^vill  accumulate,  and  the  cicatrisation  of  the  stump  vnll  be  much  retai-ded. 
The  principal  point,  however,  to  be  attended  to  is,  that  the  j)lantar  arteries  are 
cut  long  ;  imless  care  be  taken  to  do  this,  the  flap  will  be  insufficiently  sup- 
pKed  with  blood,  and  sloughing,  especially  of  its  outer  angle,  to  which  there  is 
in  all  cases  a  tendency,  will  be  particularly  liable  to  occur.  As  union  takes 
place  by  graniilation,  there  will  be  a  tendency  to  bagging  in  the  stump  ;  but 
this  may  be  prevented  by  proper  bandaging.  The  tendency  to  sloughing  and 
to  imdue  suppuration  cliiefly  occurs  in  those  cases  in  which  the  amputation  has 
been  performed  as  a  primary  operation  for  a  crush  of  the  foot.  In  one  case  in 
which  I  had  occasion  to  perform  it  for  an  injury  of  tliis  kind,  a  good  deal  of 
trouble  resulted  from  this  cause,  though  eventually  the  case  did  perfectly  well, 
and  the  patient  now  walks  with  scarcely  any  difficulty.  I  look  xipon  this 
operation  as  a  most  useful  one  in  all  cases  requiring  removal  of  the  whole  foot. 
The  mortality  attending  it  is,  I  believe,  but  small.  I  have  performed  it  nine 
times  without  a  fatal  result  or  disagreeable  consequence  ;  and  the  stump  that 
is  left  admits  of  good  pressure  being  exercised  directly  upon  it  without  tender- 
ness or  fear  of  ulceration. 

Various  modifications  of  Syme's  amputation  may  at  times  be  practised  with 
advantage,  in  consequence  of  the  soft  parts  covering  the  heel  being  more  or  less 
ulcerated  or  disorganised,  so  as  not  to  admit  of  forming  a  good  basis  of  support. 
In  these  circimistances,  the  flaps  may  be  fashioned  from  the  sides  instead  of 
from  behind  ;  and  in  this  way  I  have  more  than  once  formed  an  excellent 
covering  to  the  end  of  the  stump.    These  lateral  flaps  should  not,  however,  be 
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made  in  any  case  that  admits  of  disarticulation  at  the  ankle  in  the  ordinary- 
way.  They  never  afford  so  good  a  basis  of  support  as  the  integmnents  of  the 
heel,  which  are  for  more  dense  and  elastic. 

Pirogof's  Amputation  is  characterised  by  the  preservation  of  the  posterior  por- 
tion of  the  OS  calcis,  which  is  left  in  the  heel-flap.    The  operation  is  performed 


Fig.  37.— PiiogofE's  Amputation  :  Application  of  Saw  to 
Os  Calcis. 


Fig.  3S. — Pirogoff 's  Ampii- 
tation :  Appearance  of 
parts  after  Removal  of 
Malleolus. 


in  the  following  way.  An  incision  is  carried  across  the  sole  of  the  foot  from  one 
malleolns  to  the  other.  This  incision  must  not  be  made  directly  transverse 
to  the  foot,  but  should  incline  forwards  obliquely,  so  that  the  centre  of  the 
incision  in  the  sole  may  be  at  least  an  inch  in  front  of  a  line  drawn  across  from 
the  tip  of  one  malleolus  to  the  other.  The  flap  tliiis  traced  is  dissected  back 
for  about  two  lines.  Disarticulation  of  the  astragalus  is  then  eflected  in  the 
usual  way,  by  an  incision  across  the  front  of  the  foot.  A  narrow  amputating 
or  a  Butcher's  saw  is  now  applied  to  the  uj)per  and  back  part  of  the  os  calcis 
behind  the  astragalus  (Fig.  37),  and  the  bone  cut  obliquely  downwards  and 
well  forwards ;  the  malleoli  are  then  removed,  and  a  thin  slice  of  the  tibia 
with  the  articular  cartilage  taken  off  (Fig.  38).  The  opposed  osseous  surfaces 
must  then  be  accurately  adjusted,  the  moveable  flap  well 
supported  by  a  broad  strip  of  plaster,  and  the  limb  laid  on 
the  outer  side,  with  the  knee  placed  so  as  to  take  off  the 
tension  of  the  tendo  Achillis.  The  advantages  of  this  opera- 
tion over  the  ordinary  mode  of  disarticulation  consist  in  the 
stump  being  longer,  to  the  extent  of  the  thickness  of  the 
portion  of  the  os  calcis  left  in  it,  and  being  better  adapted 
for  pressure  (Fig.  39)  ;  in  the  readiness  of  the  union  of  the 
two  apj)lied  osseous  sm-faces  ;  and  in  the  less  likelihood  of 
the  supply  of  blood  to  the  posterior  flap  being  inteiinpted, 
as  its  vascular  communications  are  not  much  disturbed,  and 
the  plantar  arterips  can  always  be  cut  long.  These  ad- 
vantages are  not,  however,  always  real,  and  are  in  some 
degree  counterbalanced  by  the  liability  to  recm-rence  of 

disease  in  the  portion  of  the  os  calcis  left  in  those  cases  Fig.  39.— stump  after 
^  .       .     ,         (.      T  TTTi       •"    •         iirogoffs  Ampu- 

in  which  the  amputation  is  done  lor  disease.    When  it  is  tation. 

practised  for  injury,  however,  this  objection  does  not  hold  good.  Anotlier 

objection  which  has  been  raised  against  this  operation,  consists  in  the  sup- 
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l)ositioiL  that  the  section  of  two  osseous  smfaces  exposes  the  jiatient  to  increased 
risk  of  osteophlehitis  and  pyasmia.  In  the  first  case  in  which  I  performed  this 
amputation  the  patient,  a  healthy  lad,  whose  foot  was  removed  for  injury,  died 
from  tliia  cause.  But  suhsequent  and  extended  experience  has  convinced  me 
that  there  is  no  special  liahility  to  pya3mia  after  Pu-ogoff's  amputation. 

The  Suhastragaloid  Amputation  is  another  mode  of  disarticulating  the  foot. 
In  it  the  lieel-ilap  is  made  as  in  Synie's  ojDeration,  and,  the  articulation  between 
the  astragalus  and  scaphoid  heing  opened  (the  anhle-joint  left  intact),  the  bis- 
tomy  is  passed  under  the  astragalus,  between  it  and  the  calcaneum,  which  to- 
gether with  the  rest  of  the  foot  is  removed.  In  this  amputation  a  good,  long, 
useful  stump  results  ;  but  the  cases  requiring  it  must  be  few,  as  it  does  not 
often  hapjDen  that  there  is  disease  of  the  calcaneum  together  mth  the  anterior 
range  of  tarsal  bones,  without  the  astragalus  also  being  involved. 

In  cases  of  caries  of  the  tarsus  requiring  amputation,  it  occasionally  happens 
that  the  siu'geon  cannot  determine  with  certainty  whether  the  morbid  action  is 
limited  to  the  anterior  range  of  tarsal  bones,  or  extends  so  far  backwards  as 
seriously  to  implicate  the  astragalus  and  calcaneum  ;  and  he  is  consequently 
unable  to  decide  whether  the  foot  admits  of  removal  by  Chopart's  operation, 
or  requires  disarticulation  at  the  anlde-joiut.  In  these  -circumstances  all 
doubt  yviR  be  cleared,  and  the  proper  operation  performed,  by  making  an  in- 
cision across  the  dorsum  of  the  foot  in  the  line  of  the  astragalo-scaphoid  and 
calcaneo-cuboid  articiUations  ;  these  are  then  opened,  and  the  state  of  the  bones 
is  examined.  If  the  astragalus  and  calcaneimi  be  sound,  or  but  slightly  diseased 
on  theu"  anterior  aspect,  Chopart's  operation  may  be  done,  and  anj'  carious  bone 
left  behind  gouged  away.  If,  on  the  contrary,  these  bones  be  found  to  be  deeply 
implicated,  the  flap  may  be  dissected  back  for  about  an  inch,  and  disarticulation 
at  the  ankle-joiut  proceeded  -with.  It  may  also  be  well  to  bear  iu  mind  that 
the  tarsal  articulations  may  have  become  so  anchylosed,  as  the  result  of  old 
disease,  as  to  require  the  aj)plication  of  the  saw. 

Results. — The  amputation  of  a  toe,  of  a  metatai"sal  bone,  or  even  of  a 
portion  of  the  metatarsus,  is  but  very  seldom  attended  by  fatal  consequences. 
Should  death  occur,  it  is  usually  the  result  of  an  accidental  attack  of  erj^sipelas, 
followed  by  pya3mia,  to  which  any  operation  is  liable.  Disarticulation  at  the 
ankle-joint,  though  necessarily  somewhat  more  dangerous,  is  yet  one  of  the 
most  successful  oj^erations  in  surgery,  the  mortality  attending  it  being  but  very 
small.    Of  nine  cases  in  which  I  have  done  it,  not  one  has  proved  fatal. 

Amputation  op  the  Leg  may  be  performed  in  three  situations  :  either 
just  below  the  knee,  in  the  middle,  or  in  the  lower  thii-d  of  the  limb.  The 
selection  of  the  Hue  of  amputation  must  depend  in  a  great  degree  upon  the 
extent  of  the  disease  or  injiu-y,  but,  wheneA^er  practicable,  the  operation  should 
be  performed  low  down  ;  the  mortality  diminisliing  in  proportion  as  the  Umb 
is  removed  near  to  the  ankle.  Of  106  amputations  in  tliis  situation  done  in 
Paris,  there  were  oiJy  13  deaths.  Siu-geons  used  formerly-,  even  where  the 
disease  or  injury  was  Hmited  to  the  foot,  to  amputate  immediately  below  the 
knee,  in  aU  those  cases  in  which  the  patient  would  be  obliged  to  wear  a  com- 
mon wooden  piu,  the  long  leg-stimip  being  highly  inconvenient  when  the 
patient  rested  on  his  bent  knee  ;  Avhereas,  in  those  individuals  who  could  affoixl 
the  expense  of  a  weU-constructed  ai-tificial  limb,  the  amputation,  when  prac- 
ticable, was  done  in  the  lower  part  of  the  leg.  But  tliis  difficulty  has  of  late 
years  been  removed  by  the  introduction  of  a  short  wooden  pin,  in  the  socket  of 
which  the  stump  may  be  fixed  in  the  extended  position  ;  and  amputation  in  all 
admissible  cases  should  consequently,  even  amongst  the  poorer  classes,  be 
done  just  below  the  calf,  at  the  junction  of  the  lower  and  middle  tliiixls  of  the 
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limb  ;  nearer  tlie  ankle  than  tliis,  it  is  not  easy  to  get  a  good  covering  for  the 
bones. 

Flap  Amputation  of  the  Leg  may  be  performed  in  the  following  way.  The 
toiu-niquet  having  been  applied  to  the  artery  in  the  popliteal  space  (Fig.  40), 
the  assistant,  whose  duty  it  is  to  retract  the  ilap,  takes  liis  stand  in  this,  as  in 
all  amputations  of  the  lower  extremities,  opposite  to  the  sm-geon.  In  the 
left  limb,  the  point  of  the  knife  is  entered  at  the  posterior  edge  of  the  tibia, 


Fig.  40. — Map  Amputation  of  the  Leg. 


carried  forwards  for  a  distance  of  one  inch  and  a  half,  then  across  the  anterior 
part  of  the  leg  to  the  posterior  border  of  the  fibula,  up  which  the  incision  is 
made  to  extend  to  a  corresponding  distance.  In  the  right  leg  the  same  incision 
commences  on  the  fibular  side  of  the  limb,  and  terminates  on  the  tibial.  The 
flap  thus  formed,  which  should  be  broad  and  well  roujided,  is  next  dissected  up 
by  a  few  touches  of  the  point  of  the  knife,  and  transfixion  of  the  Limb  is  made 
by  passing  the  blade  across  behind  the  bones,  fi'om  one  angle  of  the  incision  to 
the  other  (Fig.  40).  The  posterior  flap  is  then  formed  by  cutting  obliquely 
downwards  and  backwards,  and  should  be  about  three  inches  long.  The  bones 
are  next  cleared  by  a  double  sweep  of  the  knife,  and  the  interosseous  soft  parts 
divided  by  carrying  the  instrument  in  a  figure-of-8  way  between  the  bones.  In 


Fig.  41.— Amputation  of  the  Log :  Sawing  the  Bono. 

doing  this,  especial  care  must  be  taken  not  to  direct  the 'edge  upwards,  so  as  to 
split  either  of  the  tibial  arteries,  more  particularly  the  anterior  :  for,  as  this 
vessel  retracts  above  the  membrane,  its  ligature,  when  divided  too  high,  is  no 
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easy  matter.  If  the  amputation  be  performed  juBt  Lelow  the  knee,  it  in 
possible  that  the  popliteal  trunk  may  be  divided  before  its  bil'ui'cation,  and  thus 
one  artery  only  require  the  ligature.  In  sawing  the  bones,  the  lil)ula  should 
always  be  cut  first,  as  otherwise  it  will  be  nearly  sure  to  be  splintered.  This 
bone  may  be  best  divided  on  the  left  side,  by  sinldng  the  hand  below  the  level 
of  the  Umb,  and  using  the  heel  of  the  saw  ;  and  on  the  right,  by  holding  the 
hand  above  the  limb,  and  cutting  with  the  end  of  the  instmment  (Fig.  41). 
After  the  removal  of  the  limb,  the  sharp  anterior  edge  of  the  tibia  may  ad- 
vantageously be  sliced  off  obliquely,  so  as  to  lessen  the  risk  of  sloughing  of  the 
corresponding  flap  from  pressure  upon  a  sharp  ridge  of  bone. 

If  the  Umb  be  very  muscular,  a  large  jsad  of  the  muscles  of  the  calf  will  be 
left  in  the  posterior  flap  ;  this  will  usually  be  a  good  deal  in  the  way  during 
treatment ;  it  may  slough'  and  thus  interfere  with  proper  union.  In  some 
cases,  I  liave  advantageously  removed  at  one  sweep  of  the  knife  the  greater 
part  of  the  muscular  mass  thus  left,  thus  leaving  Kttle  more  than  a  skin-flap  ; 
but,  in  order  to  avoid  this,  the  best  operation  consists,  in  such  cases  as  these,  in 
forming  skin-flajJS  on  the  anterior  and  posterior  aspects  of  the  limb,  and  then 
making  a  circular  cut  through  the  muscles.  In  this  way  the  ends  of  the  bones 
receive  but  a  thin  covering  ;  but  tliis  matters  little  if  the  operation  be  performed 
just  below  the  knee,  for  the  patient,  bearing  upon  the  anterior  face  of  the  stump, 
exercises  no  pressure  upon  its  cicatrix  when  an  artificial  limb  is  adapted  to  it. 

Results. — Amputation  of  the  leg  may,  upon  the  whole,  be  looked  upon  as  a 
sticcessful  operation.  The  mortality,  however,  varies  not  only  according  to  the 
situation  at  which  the  limb  is  removed,  but  also  according  as  it  is  done  for  injury 
or  disease,  and  the  nature  of  that  disease.  So  far  as  situation  is  concerned,  it  may 
be  stated,  as  a  general  rule,  that  the  nearer  the  knee  the  greater  is  the  danger. 

In  amputation  of  the  leg  for  injury,  the  rate  of  mortality  is,  upon  the  whole, 
rather  high.  In  the  Crimea,  37  per  cent,  of  the  cases  were  lost.  In  the 
London  and  Provincial  hospitals,  during  a  period  of  thi-ee  years,  as  reported  in 
the  Medical  Times,  the  gross  mortality  amounted  to  40  per  cent.  At  University 
College  it  has  been  but  24  per  cent.  As  a  general  rule,  jjrimary  amjDutation  of 
the  leg  is  more  fatal  than  secondary  ;  but  at  Guy's  Hospital,  according  to  Mr. 
Bryant,  the  reverse  has  been  the  case,  the  mortality  of  the  secondaay  ampu- 
tations being  66,  and  that  of  primary  amputations  62  per  cent.  After 
amputation  of  the  leg  for  disease  of  the  foot  or  ankle,  the  mortality  is  not 
great  :  at  University  College  it  has  been  but  16^  per  cent.  In  the  Loudon  and 
Provincial  hospitals  generally,  it  has,  however,  amoxmted  to  25 '5  per  cent. 
The  chief  causes  of  death  are  pyaemia,  a  recurrence  of  gangrene  in  the  stvmip, 
or  exhaustion. 

Amputation  through  the  Knee-joint,  originally  recommended  by  Hoin, 
and  practised  by  Velpeaii  and  other  Continental  siu-geons,  has  for  some  yeare 
found  favour  in  this  country  and  America. 

Amputation  through  the  knee-joint  maj^  be  performed  with  a  long  posterior 
and  short  anterior,  or  with  a  long  anterior  and  a  short  posterior  flap. 

The  operation  with  the  Long  Posterior  and  Short  Anterior  Fla^)  may  be  readily 
performed  in  the  following  way.  An  incision  is  made  directly  across  the  knee- 
joint,  above  the  centre  of  the  patella.  The  skin-flap  thus  formed  is  dissected 
back  ;  and,  the  joint  being  opened  above  the  patella,  and  the  ligaments  divided 
by  a  few  touches  of  the  knife,  a  long  posterior  flap  is  cut  from  the  upper  part 
of  the  calf  of  the  log,  by  passing  the  knife  behind  the  tibia,  and  cai-rying  it 
downwards  forli  suitable  distance. 

The  operation  by  means  of  a  Long  Anterior  and  a  Sliort  Posterior  Flap  is  thus 
performed.  A  long  square  flap,  rounded  at  the  corners,  is  made  by  dissecting  up 
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the  integuments  and  the  patella  from  the  front  of  the  joint  (Fig.  42).  Tlie  arti- 
culation is  thus  opened  ;  the  ligaments  are  then  divided,  and  a  short  posterior 
flap  formed  by  cutting  from  within  outwards.  The  popliteal  artery  is  divided 
in  aU  these  cases,  and,  witli  the  exception  of  the  other  ai-ticular  vessels,  is  the 
only  one  requiring  ligature.  The  management  of  the  patella  is  an  important 
question.  I  tliink  that  it  is  decidedly  better  to  leave  than  to  remove  this 
bone.    If  left,  it  forms  an  importaJit  addition  and  protection  to  the  end  of  the 


Fig.  43.— Amputation  through  the  Condyles. 


Fig.  42. — ^Long  Anterior  Flap  at  Knee. 


stump.  If  it  be  removed,  not  only  are  these  advantages  lost,  but  the  flap 
becomes  so  thinned  and  weakened  as  to  incur  danger  of  gangrene.  I  have 
practised  the  operation  both  ways,  and  have  found  it  most  advantageoiis  to 
leave  the  patella.  There  is  only  one  objection  to  this  ;  and  that  is  the  chance 
of  the  patella  being  dra^vn  up,  as  occasionally  happens,  upon  the  anterior  part 
of  the  thigh.  This  is  best  prevented  by  turning  up  the  flap,  and  cutting  across 
the  tendinous  insertion  of  the  quadriceps  extensor. 

About  the  management  of  the  cartilaginous  surface  of  the  femur  in  these 
amputations,  there  is  a  difl'erence  of  practice.  Some  surgeons  prefer  leaving  it ; 
others,  again,  saw  it  ofl".  I  prefer  the  latter  method.  The  plan  that  I  have 
usually  adopted  in  these  cases  has  been,  after  the  disarticulation  has  been  com- 
pleted, to  remove  the  incrusting  cartilages  by  means  of  a  fine-bladed  Butcher's 
saw,  cutting  round  and  not  across  the  end  of  the  bone  ;  and  thus  not  shortening 
the  stump,  but  simply  removing  the  incrusting  cartilage,  which  would  other- 
wise necrose  or  disintegrate,  and  thus  interfere  with  ready  miion.  The  inner 
surface  of  the  patella  should  be  removed  in  a  similar  manner,  and  the  flap  then 
laid  down.  This  will  be  found  to  furnish  an  excellent  covering  to  the  bone  ; 
the  patella,  and  the  thick,  tough,  and  extensile  integuments  of  the  knee,  forming  a 
good  basis  of  support  for  the  limb  to  bear  upon,  and  one  well  adapted  for  pressiu'e. 

This  amputation  may  sometimes  conveniently  be  varied  by  being  done 
throuf/h  the  Condyles  without  previously  opening  the  knee-joint  (Fig.  43).  This 
operation,  like  that  of  amputation  through  the  knee-joint,  may  be  done  either 
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witli  a  long  posterior  flap  or  a  long  anterior  one  containing  the  patella.    Of  the 
two  methods,  I  prefer  the  last,  as  giving  the  best  subsequent  result  with  least 
cicatrix.    The  advantages  of  tliis  operation  over  amputation  of  the  thigh  liighei 
up  are  imdoiihtedly  great.    The  limb  being  removed  at  a  greater  distance  from 
the  trunk,  the  shock  to  the  system  will  be  less,  and  the  rate  of  mortality 
diminished  ;  the  medullary  canal  of  the  femur  not  being  opened,  there  will  be 
less  likelihood  of  osteomyelitis  ;  fewer  ligatures  will  be  required,  and,  if  a  long 
posterior  flap  have  been  made,  these  may  be  brought  out  through  an  opening 
made  in  the  centre  of  it,  as  Blandin  recommends  ;  and  lastly,  a  longer  stump 
will  be  left,  the  movements  of  which  will  be  more  under  the  control  of  the 
patient  than  those  of  a  shorter  one,  owing  to  the  proper  muscles  of  the  femur 
not  being  divided,  and  aU  the  movements  of  that  bone  being  thus  preserved 
in  their  integrity.    There  is  a  little  point  of  practice  that  I  have  foimd  iLseful 
in  this  amputation  ;  viz.,  to  roimd  ofi'  with  the  saw  the  sharp  edge  left  on  the 
condyle  after  the  removal  of  its  cartilaginous  surface,  as  this  otherwise  may 
press  injuriously  upon  the  flap. 

Results  of  Amputation  through  the  Knee-joint  or  Condyles  of  the  Femur. — So 
far  as  life  is  concerned,  these  operations  have  been  successful.  Dr.  Markoe 
finds  that,  of  49  cases  in  which  amputation  through  the  knee  has  been  prac- 
tised, there  have  been  17  deaths, — a  rate  of  mortality  equal  to  only  37  per  cent. 
The  statistics  of  amputation  through  the  condyles  of  the  femiir  immediately 
above  the  joint  have  not  been  made  out. 

These  amputations  present  three  gi-eat  advantages  over  those  higher  up.  1. 
As  the  medullary  canal  of  the  femux  is  not  opened,  the  patient  is  saved  all  that 
risk  wliich  results  from  suppuration  within  that  canal,  the  infiltration  of  pus 
into  it,  and  the  consequent  liability  to  suppurative  phlebitis  of  the  veins  of  the 
bone,  and  consecutive  pyaemia.  2.  He  is  provided  with  a  long  thigh-stump, 
which  gives  increased  leverage  in  using  an  artificial  Emb.  3.  When  the  ampu- 
tation is  practised  with  the  long  anterior  flap  containing  the  jDatella,  the  end  of  the 
stump  will  be  protected  by  the  dense  and  tough  integumental  and  aponeurotic 
structures  naturally  situated  in  front  of  the  knee-joint,  which  admit  of  pressure 
being  made  upon  them  without  fear  of  excoriation  :  the  cicatrix  being di-awn  up 
behind  the  end  of  the  stump,  and  altogether  away  from  its  surface. 

Amputations  of  the  Tnian  are  commonly  required  both  for  accident  and 
for  disease.    They  may  be  perfoi-med  in  three  situations  :  immediately  above 


Fig.  44,_Amputation  of  the  Thigh  by  Lateral  Flaps. 


the  knee,  in  the  middle  of  the  limb,  or  in  its  upper  third.  Amputation  just 
above  the  knee  is  best  done  by  lateral  flaps  ;  for  this  reason,  that  the  mass  of 
muscle  in  this  part'  of  the  tliigh  lies  on  each  side  of  the  limb,  the  central 
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portion  "being  occupied  in  front  Ly  the  tendinous  and  aponeurotic  structures 
connected  with  the  pateUa,  and  behind  by  the  upper  triangle  of  the  popliteal 
space  :  hence,  if  antero-posterior  flaps  be  made  here,  they  will  be  thin  and 
tendinoixs  in  the  middle  ;  whereas  the  lateral  flaps  arc  imiformly  thick  and 
fleshy.  In  the  middle  and  upper  thirds  of  the  thigh,  the  antero-posterior 
flaps  leave  the  best  result,  and  give  the  best  covering  to  the  bone.  If  lateral 
flaps  be  made  in  these  situations,  the  end  of  the  bone  is  apt  to  be  drawn  up 
into  the  angle  of  the  wound  between  the  flaps,  which  fall  away  behind  it.  In 
amputation  in  the  lower  or  middle  tliii-d,  a  tourniquet  may  be  applied  high 
on  the  limb  ;  but  when  the  operation  is  done  in  the  npper  third,  there  is  no 
space  for  the  application  of  this  instrument,  and  the  surgeon  must  then  trust  to 
an  assistant  compressing  the  artery  as  it  passes  over  the  brim  of  the  pelvis. 
Compression  is  best  made  by  grasping  the  great  trochanter  with  the  fingers  of 
the  right  hand,  and  then  applying  the  tlmmb  fu'mly  over  the  artery  ;  npon  this 
the  other  thiimb  is  then  pressed  as  firmly  as  possible,  and  tlaxis  all  chance  of 
letting  the  vessel  slip  is  prevented. 

Amimtation  above  the  Knee,  or  Vermale^s  Operation,  is  best  done  by  lateral  flaps. 
In  perfonning  this  operation,  the  outer  flap  should  always  be  made  first.  The 
point  of  the  knife,  being  entered  in  the  middle  of'  the  thigh,  about  three  inches 
above  the  iipper  border  of  the  patella,  is  carried  close  roiind  the  bone  and 
brought  out  through  the  centre 
of  the  ham  ;  the  flap  is  then  cut 
downwards  and  outwards ;  the 
knife,  being  entered  again  in  the 
upper  angle  of  the  incision,  is 
carried  close  round  the  bone  to 
its  inner  side,  and  the  inner  flap 
made  by  a  sweeping  cut  (Fig. 
44).  Unless  the  blade  be  kept 
in  contact  with  the  bone  in  tlus 
situation,  the  femoral  artery  is 
very  apt  to  be  split.  The  flaps 
being  then  retracted,  the  bone  is 
cleared  by  two  sweeps  of  the 
knife,  and  sa'svn  about  ioxu  inches 
above  its  articular  siu:face. 

In  the  middle  or  lifper  third  of 
the  thigh,  the  Antero-posterior  Flap  Operation  is  to  be  preferred.  In  ordinary- 
cases,  the  anterior  flap  may 
first  be  made,  and  the  pos- 
terior one  subsequently 
fasliioned  by  transfixion 
(Fig.  45).  If,  however,  the 
patient  be  very  much  ema- 
ciated, it  is  difficult  to  get 
a  good  cushion  from  the 
anterior  part  of  the  thigh 
in  this  way  ;  and  it  is 
consequently  preferable  to 
follow  the  plan  recom- 
mended by  Mr.  Luke,  of 


Fig.  45.— -Amputation  of  the  Thigli;  Antero- 
Pohterior  i'lap  Operation. 


Fig.  40.— Amputation  of  Thigh  :  Formation  of  I  i  1  lap 
by  Transfixion  of  Anterior,  by  Chitting  from  without  inwards. 


making  the  posterior  flap 
first  by  transfixion,  and  tlie 
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.•interior  one  afterwards  by  cutting  fi-om  without  inwards  (Fig.  46).  In  some 
instances  in  wliicli  the  tissues  at  the  posterior  part  of  the  thigh  are  much  dis- 
eased or  injured,  whilst  those  on.  the  anterior  aspect  of  the  limb  are  soimd,  a  very 
good  stump  may  be  fasliioned  by  making  a  long  square  anterior  flap  by  trans- 
fixion, and  then  cuttmg  at  one  stroke  of  the  luiife  through  the  soft  iiarts  at  the 
posterior  aspect  of  the  limb,  in  a  somewhat  oblique  dhection  from  below  up- 
wards. The  anterior  flap,  when  laid  down,  will  form  the  cusMon  at  the  end  of 
the  stump.  If  the  j^atient  be  excessively  muscular,  and  the  amimtation  be  a 
primary  one,  I  think  it  is  better  to  make  skin-flaps  with  a  circular  incision 
through  the  subjacent  soft  parts.  In  this  way  the  large  gaping  fleshy  stumps 
are  avoided,  which  commonly  run  into  unhealthy  suppuration  and  sloughing, 
leading  to  the  death  of  the  patient. 

Amputation  through  the  Trochanters  may  sometimes  be  advantageously  prac- 
tised, either  in  severe  compound  fractures  of  the  lower  part  of  the  thigh,  or  in 
cases  of  malignant  cartilaginous  or  osseous  tumours  of  the  lower  and  middle 
tlui'd  of  the  femur  ;  and  thus  the  more  severe  and  dangerous  operation  of  dis- 
articulation at  the  hip  may  be  avoided.  Indeed,  should  it  be  found,  after 
section  of  the  bone,  that  it  is  so  much  injured  or  diseased  as  to  require  removal 
at  the  joint,  this  may  readily  enough  be  done  by  dissecting  the  head  out  of  the 
acetabulum  \vith  a  strong  scalpel  or  bistoury. 

Residts. — The  mortality  after  amputation  of  the  thigh  is  very  considerable 
when  the  oiDeration  is  done  for  injury,  more  particularly  for  compound  fracture 
of  the  femiu'  itself.  The  statistics  of  the  operation  have  already  been  given  at 
j)p.  33, 34,  and  35  ;  I  need  not  therefore  repeat  them  here.  It  is  a  remarkable  cir- 
cumstance, that  in  some  hospitals  primary  amputation  of  the  thigh  seems  almost 
invariably  to  have  been  a  fatal  j)rocedure  ;  whilst  in  other  institutions  the  mor- 
tality has  not  exceeded  50  or  60  per  cent.  At  Guy's  and  at  University  College, 
secondary  amputation  of  the  thigh  has  been  more  fatal  than  the  primary. 

The  result  of  amputation  of  the  thigh  for  disease  of  the  knee-joint  depends 
entirely  upon  whether  the  affection  is  acute  or  chi'onic.  In  acute  suppurative 
disorganisation  of  the  knee,  amputation  of  the  thigh  is  most  fatal ;  indeed,  so 
high  is  the  rate  of  mortality,  that  it  is  doubtful  whether  it  is  proper  to  perfoim 
the  operation  in  that  stage  of  the  affection.  In  clrronic  knee-joint  disease,  on 
the  other  hand,  the  operation  is  most  satisfactory  and  successful ;  death  seldom 
resulting  unless  it  have  been  deferred  to  the  last  stage  of  exhaustion. 

The  causes  of  death  vary  according  to  the  condition  for  which  the  operation 
is  performed.  In  primary  ti'aumatic  amputation,  the  fatal  event  is  chiefly 
brought  about  by  exhaustion,  traumatic  gangrene  of  the  stump,  or  secondary 
haemorrhage.  In  secondary  amputations,  and  in  those  for  disease,  pyaemia, 
erysipelas,  and  exhaustion  are  the  usual  causes  of  death. 

Amputation  at  the  Hip-Joint. — This  formidable  operation  is  of  compara- 
tively recent  introduction  into  surgery.  During  the  early  pai-t  and  middle  of  the 
past  century,  its  practicability  was  warmly  canvassed.  It  was  performed  on 
animals  experimentally.  It  Avas  foimd  that  patients  aftected  with  ergotism, 
whose  lower  extremities  had  become  gangi-enous,  and  had  separated  at  the  hip- 
joint,  sui-vived  ;  and,  at  last,  in  the  year  1774,  the  first  amputation  of  the  kind 
was  done  by  Kerr  of  Northampton,  on  a  girl  aged  12,  affected  with  coxalgia  and 
limibar  abscess.  The  operation  was  unjustifiable  in  such  a  case,  but  the  patient 
lived  17  days,  and  thus  its  practicability  was  demonstrated.  Larrey  performed  it 
in  1793  for  the  first  time  forgiinshot  injury  ;  and  since  that  tune  the  operation 
has  become  an  established  one  in  surgical  practice,  civil  as  well  as  military. 

Amputation  at  the  liip-joint  may  be  and  has  been  performed  in  a  A-ariety  of 
ways,  which  it  is  not  necessary  to  detail.    The  most  convenient  methods  arc 
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those  by  antero-posterior  and  by  lateral  flaps.  Of  these,  that  by  antero-posterior 
flap  is  the  simplest  and  speediest,  and  leaves  the  best  stump.  It  consists  in 
making  a  lai"ge  and  thick  anterior  flap  by  transfixion,  and  a  short  posterior  one 
from  the  gluteal  region  and  back  part  of  the  tlugh.  In  order  to  perform  this 
operation  properly,  the  patient's  body  must  be  brought  well  forward  uj^on  the 
edge  of  the  table,  so  that  the  nates  project  beyond  it,  and  be  steadied  by  strong 
bandages.  One  of  these  must  be 
passed  between  the  soiuid  tliigh  and 
the  perinceum,  and  attached  to  the 
upper  end  of  the  table  ;  another 
should  be  canied  across  the  pelvis  to 
the  lower  end  ;  and  the  sound  limb 
must  be  tied  to  the  leg  of  the  table. 
The  cii'culation  through  the  limb 
should  then  be  an-ested  by  the  appli- 
cation of  Listei''s  compressor  to  the 
abdominal  aorta  (Fig.  47).  This  is  a 
most  invaluable  instrument,  com- 
pletely restraining  the  circulation 
through  the  lower  extremities,  de- 
priving this  operation  of  its  great       Pig- 47.-Lister's  Aorta-Compressor  appUed. 

danger — imdue  loss  of  blood,  and  enabling  the  siu'geon  to  complete  it  without 
"hurry  or  anxiety  on  this  account.  The  surgeon  must  have  three  assistants  on 
whom  he  can  fully  rely.  Assistant  No.  1  takes  charge  of  the  flap,  compressing 
the  femoral  vessels  ;  and,  in  the  absence  of  the  abdominal  compressor,  on  his 
trustworthiness  the  patient's  life  is  mainly  dependent.  Assistant  No.  2  takes 
charge  of  the  limb  ;  flexing  it  slightly  on  the  abdomen  iii  the  first  stage  of  the 
operation,  whilst  the  anterior  flap  is  being  made ;  forcibly  abducting  and 
bending  it  backwards  during  the  second  stage,  when  the  surgeon  is  opening  the 
capsule  of  the  joint  and  maldng  the  posterior  flap.  On  the  way  in  which  he 
performs  these  duties,  the  facility  with  which  the  surgeon  performs  the  ojoera- 
tion  is  mainly  dependent.  To  assistant  No.  3  is  consigned  the  care  of  the 
compressor  of  the  abdominal  aorta.  After  the  removal  of  the  limb,  assistant 
No.  2  aids  the  surgeon  in  ligaturing  the  arteries.  These  preliminaries  having 
been  arranged,  and  the  duty  of  each  assistant  assigned  to,  and  distinctly  under- 
stood by  him,  the  operation  is  to  be  performed  in  the  following  way. 

I'he  surgeon,  standing  on  the  left  side  of  the  limb  to  be  removed,  feels  for 


Fig.  48.  -  Amputation  at  the  Hip-joint :  Foniiation  of  Anterior  Flap  in  Loft  Limb. 


the  bony  points  which  guide  his  knife,  viz.,  the  tuljcr  ischii  and  the  anterior 
superior  spine  of  tlie  ilium.    The  knife,  which  must  have  a  blade  twelve 
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inclies  long,  requires  to  be  entered,  and  tlie  flap  to  be  made,  in  different  ways, 
according  to  the  side  of  the  body  on  which  the  operation  is  performed,  li  it 
be  on  the  left  side,  the  knife  should  be  entered  about  two  fingers'  breadth  below 
the  anterior  superior  spine  of  the  ilium,  and  carried  deeply  in  the  limb  behiad 
the  vessels,  directly  across  the  joint ;  its  point  being  made  to  issue  just  above 
the  tuberosity  of  the  ischium  (Fig.  48).  In  transfixing  on  this  side,  care  must  be 
taken  not  to  woimd  the  scrotum  or  the  opposite  thigh  ;  the  back  of  the  knife 
must  run  parallel  to,  but  not  against  the  pelvis,  and  the  point  must  not  be  held 
too  high,  lest  it  enter  the  obturator  foramen.  The  anterior  flap  must  then  be 
rapidly  cut  downwards  and  forwards,  about  five  inches  in  length.  The  limb, 
which  has,  dming  this  stage  of  the  operation,  been  raised  and  slightly  flexed 
upon  the  abdomen,  must  now  be  forcibly  abducted  and  everted  ;  the  capsule  of 
the  joint  is  then  to  be  opened  by  a  firm  cut  with  the  point  of  the  knife.  So  soon 
as  this  is  done,  the  head  of  the  femur  must  be  pushed  up  by  forcibly  depressing 
and  abducting  the  limb,  so  that  it  may  start  out  of  the  acetabulum  ;  the  heel 
of  the  knife  is  then  passed  behiad  it,  the  remainder  of  the  capsule  cut  across, 
and  the  posterior  flap  rapidly  fashioned  by  caiTying  the  knife  downwards  and 


Fig.  49. — Amputation  at  tbe  Hip-joint :  Formation  of  Anterior  Flap  in  Bight  Limb. 

backwards  tlirough  the  tliick  muscles  in  this  situation.  The  posterior  flap  may 
be  about  four  inches  in  length  ;  but  this  must  of  course  vary  accordiiag  to  the 
length  of  the  anterior  flap.  When  the  amputation  is  performed  on  the  right 
side,  the  anterior  flap  is  made  by  entering  the  knife  just  above  the  tuberosity 
of  the  ischium,  and  bringing  it  out  two  fingers'  breadth  below  the  anterior 
superior  spine  of  the  iUim  (Fig.  49) ;  the  remaining  steps  of  the  operation 
being  performed  as  in  the  last  case. 

In  consequence  of  the  extent  to  which  the  limb  that  is  about  to  be  removed 
may  have  been  injured,  or  to  which  it  is  encroached  upon  by  disease,  it  is  not 
always  easy  to  make  the  anterior  flap  of  the  size  or  ^hape  that  I  have  described. 
A  little  management  on  the  part  of  the  sm-geon  will  enable  him  to  take  the 
requisite  amount  of  covering  from  the  outer  or  inner  parts,  by  inclining  the 
point  or  the  heel  of  the  knife  downwards,  as  the  case  may  requii-e  ;  or  he  may 
even  make  the  anterior  flap  by  incision  fi-om  -withoiit  inwards,  instead  of  by 
transfixion. 

When  the  femur  is  entire  and  unbroken.  Assistant  No.  2  uses  it  as  a  lever, 
bringing  the  lower  end  of  it  in  the  second  stage  of  the  operation  downwards 
and  outwards,  thus  causing  the  head  of  the  bone  to  press  against  the  anterior 
part  of  the  capsule,  and  to  start  out  -with  a  peculiar  sucldng  noise  as  soon  as 
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that  is  opened.  Should,  however,  the  bone  have  been  fractiu-cd  high  up,  tliie 
movement  cannot  be  given  to  it ;  and  then  the  surgeon  must  grasp  the  upper 
end  of  the  femiu-  below  the  trochanters,  so  as  to  steady  and  push  it  back  as  he 
is  disarticulating  its  head.  In  two  of  the  cases  in  which  I  have  amputated  at  the 
hip-joint,  it  has  been  necessary  to  do  tliis — in  one,  in  consequence  of  the  crush 
of  the  bone,  two  inches  below  the  trochanters,  by  a  railway  accident ;  in  the 
other,  in  consequence  of  its  spontaneous  fracture  at  the  junction  of  its  upper 
and  middle  thirds,  in  a  case  of  rapidly  gro'ttdng  malignant  disease  of  the  bone. 
This  fractiu-ed  condition  of  the  femxu"  necessarily  makes  the  operation  some- 
what more  difficult,  as  the  surgeon  is  deprived  of  the  long  lever  afforded  by 
the  Hmb  in  its  soimd  state,  by  which  the  head  is  tilted  upwards  and  forwards, 
and  the  capsule  put  on  the  stretch  so  as  to  be  brought  dii-ectly  against  the 
point  of  the  knife  as  it  is  drawn  across  it. 

In  amputation  at  the  hip-joint,  the  great  immediate  danger  to  be  appre- 
hended is  excessive  htemorrhage,  the  incisions  being  made  so  high  up  that  no 
OKlinary  tourniqiiet  can  be  applied.    By  means  of  Lister's  compressor,  the 


Fig.  so.— Amputation  at  Hip-joint;  Compression  of  Foaioral  Artery  in  Anterior  Flap. 

circulation  through  the  abdominal  aorta  may  be  arrested,  and  thus  the  danger 
obviated.  It  is  of  great  importance  to  perform  the  operation  with  as  much 
rapidity  as  possible,  and  the  disarticulation  ought  to  be  effected  in  at  most 
thirty  or  forty  seconds  ;  and  it  may  be  done  in  much  less  time  than  tliis.  The 
arrest  of  the  htemorrhage  during  the  operation  must  be  intrusted  to  an  assistant 
who  can  be  fully  rehcd  on.  After  the  abdominal  compressor  has  been  applied, 
and  the  flow  of  blood  through  the  aorta  arrested,  his  business  should  be  to 
compress  the  artery  above  the  brim  of  the  pelvis,  and  then  to  follow  the  knife 
in  the  first  incision,  and,  as  the  anterior  flap  is  being  made,  slip  liis  finders 
under  it  and  grasp  it  fii-mly  above  and  below,  so  as  to  compress  the  femoral 
artery  in  it,  which  is  divided  as  the  knife  cuts  its  way  out  (Fig.  50).  By 
grasping  the  flap  tightly,  tliere  will  be  but  little  risk  of  liajiuorrhage  from  the 
femoral  artery,  even  when  the  abdominal  aorta  has  not  been  compressed  by 
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the  application  of  the  tourniquet ;  but  lest  this  should  slip,  or  the  assistant 
whose  duty  it  is  to  grasp  the  flap  by  any  chance  should  fail  in  holding  it 
properly,  it  may  be  well  to  direct  one  of  the  assistants,  whose  business  it  is  to 
steady  the  tnmk,  to  have  his  thumb  well  pressed  down  into  the  iliac  fossa,  so 
as  to  compress  the  artery  against  the  brim  of  the  pelvis.  As  the  posterior  flap 
is  being  made,  the  bleeding  from  the  gluteal  and  sciatic  vessels,  which  is  often 
very  free,  may  be  arrested  by  two  assistants  who  should  be  ready  to  cover  and 
compress  them  with  the  fingers  or  diy  sponges.  The  arteries  may  then  be 
ligatured  one  by  one,  as  the  assistant  raises  his  fingers  from  them.  If  he  have 
good  hold  of  the  femoral,  the  vessels  in  the  posterior  flap  may  be  tied  fii-st ; 
but  if  the  femoral  be  insecurely  held,  it  must  be  first  tied.  The  femoral 
arteries,  both  superficial  and  deep,  will  be  found  to  be  cut  long,  and  to  project 
from  the  muscles  by  which  they  are  surrounded,  so  as  very  readily  to  be  seized 
by  the  fingers  or  forceps,  pulled  out,  and  ligatured.  The  arteries  in  the 
posterior  flap  and  on  the  inner  side  of  the  joint  vdll  be  found  in  the  inter- 
muscular septa.  The  flaps  are  to  be  brought  together  by  six  or  eight  pieces  of 
suture,  and  a  few  long  strips  of  plaster.  The  turn  of  a  broad  bandage  may 
then  be  passed  roimd  the  abdomen,  and  the  end  brought  up  from  behind  under 
the  stump  so  as  to  support  the  flaps. 

Besidts. — The  mortality  after  amputation  at  the  hip-joint  is  necessarilj'' 
very  high.  This  we  should  naturally  expect  from  the  size  of  the  part  removed 
and  the  consequent  shock  to  the  system.  The  rate  of  recovery  varies  greatly 
according  to  the  condition  of  the  limb  that  necessitates  the  operation.  Thus, 
amputation  at  the  hip-joint  had  been  performed,  so  far  as  I  can  ascertain  from 
published  cases,  126  times  up  to  the  year  1864  ;  of  these  76  died.  But  in  47 
instances  it  was  for  injury :  of  these  35  proved  fatal ;  whilst  in  42  cases  in 
which  it  was  done  for  chronic  disease,  24  recovered  and  only  18  died. 

Primary  amputation  at  the  hip-joint  in  cases  of  severe  injury  of  the  thigh, 
gunshot  or  otherwise,  with  comminution  of  the  femur,  is  one  of  the  most  fatal 
operations  in  surgery.  In  all  the  12  cases  in  which  it  was  done  in  the  Crimea 
it  proved  fatal ;  and  M.  Legouest  has  collected  30  cases  of  this  amputation  for 
gimshot  injury,  in  all  of  wliich  the  operation  terminated  in  death.  Indeed, 
up  to  the  time  of  the  war  of  the  rebellion  in  America,  there  was  no  authentic 
instance  of  recovery  under  these  circumstances.  But  in  an  elaborate  and  most 
able  surgical  history  of  that  great  war,  published  by  the  Surgeon-General, 
19  cases  of  primary  amputation  at  the  hip-joint  for  gunshot  injury  of  the  femur 
are  related.  Of  these  11  died  from  the  immediate  shock  of  the  operation  ; 
5  died  between  the  2nd  and  the  10th  day  ;  one,  a  man  28  years  of  age,  who 
had  amputation  at  the  hip  performed  by  Surgeon  Shippen  seven  hours  after 
the  receipt  of  his  wound,  was  in  perfect  health  foivr  years  after  the  operation  ; 
and  the  remaining  two  cases  had  been  ciu-ed,  so  that  one  was  alive  and  well 
two,  and  the  other  six  months,  after  the  amputation. 

Intermediate  operations,  or  those  done  during  the  inflammatory  period,  have 
been  very  imsuccessfiil:  18  cases  that  occm-red  in  the  American  war  were  all  fatal. 

Secondary  amputation,  in  cases  of  attempted  preserv^ation  of  the  limb  after 
severe  injuries  and  gunshot-woiuids,  has  been  far  more  successful.  Four  cases 
in  which  J.  Koux  practised  it  in  the  French  campaign  of  1859  in  Italy  all 
recovered,  as  did  two  out  of  nine  in  wliich  it  was  practised  in  America. 

Re-amputation  at  the  hip-joint  for  diseased  thigh-stumps  has  also  been  a 
successful  operation  :  4  out  of  7  American  cases  recovered. 

Amputation  at  the  hip-joint  for  disease  of  the  femur  has  undoubtedly  become 
less  fatal  of  late  years  than  was  fonnerly  the  case.  This  is  doubtless  owing 
partly  to  the  operation  being  submitted  to  at  an  earlier  stage  of  the  disease ;  to 
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a  better  selection  of  cases  ;  possibly  to  improved  methods  of  after-treatment  ; 
but  mainly,  I  believe,  to  the  influence  of  anassthetics,  by  which  the  shock  to 
the  system  necessarily  resulting  from  so  very  severe  a  mutilation  is  materially 
lessened.  The  employment  of  Lister's  aorta  compressor  will  probably  still 
farther  reduce  the  mortality  by  lessening  the  loss  of  blood,  and  thus  propor- 
tionately diminishing  those  risks  of  low  secondary  disease  that  are  induced  by 
serious  hcemorrhage. 


CHAPTER  IV. 


LOCAL  HYPERiEMIA. 

The  forms  in  which  Local  HyiDerremia,  or  the  undue  supply  of  blood  to  a 
part,  is  met  with,  are  threefold  ;  viz. :  1.  Congestion ;  2.  Determination ; 
3.  Injlammation.  Of  the  nature,  results,  varieties,  and  treatment  of  these,  we 
will  speak  in  order. 

CONGESTION. 

Congestion  plays  an  important  part  in  surgery  :  it  occasions  serious  struc- 
tural changes,  and  nms  into  inflamniation.  Congestion  is  always  a  passive  and 
mechanical  condition,  hence  the  term  active  congestion  should  not  be  employed. 
Indeed,  what  has  been  described  as  "  active  congestion  "  is  in  reality  a  variety 
of  the  inflammatory  process. 

Congestion  is  a  true  hj^ersemia  ;  in  it  we  find  not  only  that  the  blood  is 
greatly  increased  in  quantity,  but  that  it  circulates  languidly  tlii'ough  the  part 
and  is  of  a  darker  colour  than  natural.  The  arteries  are  at  most  of  their 
normal  size,  perhaps  even  contracted ;  the  veins  and  capillaries  are  greatly 
distended  by  the  slowly  moving  fluid.  When  the  circulation  in  the  congested 
part  becomes  completely  arrested,  stagnation  is  said  to  have  occirrred. 

Symptoms. — These  are  well  marked  when  the  part  affected  can  be  seen 
or  felt ;  when  congestion  occurs  in  an  internal  organ,  they  ai'e  often  very 
obscure.  Congestion  of  an  external  part  may  be  recognised  by  the  changes  it 
induces  in  the  colour,  the  feel,  the  size,  the  sensibility,  the  temperature,  and 
the  functions  of  the  part.  The  colour  of  a  congested  part  ranges  from  piu-plish 
red  to  a  dusky  brown  ;  its  size  is  increased  ;  it  feels  soft,  and  pits  under  the 
pressure  of  the  finger.  The  patient  is  often  conscious  of  a  heavy,  dull,  aching 
sensation  in  it,  scarcely  amotmting  to  pain,  but  yet  attended  with  uneasiness. 
The  temperature  is  never  above,  but  often  below,  the  natural  standard,  and  the 
functions  are  lessened  in  activity. 

The  existence  of  congestion  in  an  internal  organ  may  be  ascertained  by  finding 
its  size  increased,  and  its  fimctions  modified,  with  a  sensation  of  weight  in  it. 

Effects. — These  are  of  much  surgical  importance.  The  first  change  that 
usually  takes  place  is  an  effort  in  the  vessels  of  the  part  to  relieve  themselves, 
by  a  transudation  of  the  more  watery  constituents  of  the  blood  into  the  sur- 
rounding areolar  tissue.  Hence  the  interspaces  of  this  tissue  are  distended  by 
the  effused  fluid,  giving  rise  to  oedema. 

If  the  tirrgidity  of  the  vessels  be  great,  and  their  walls  at  the  same  time 
weakened,  rupture  will  occur,  and  htemonliage  to  the  surface,  or  into  the 
substance  of  the  part,  wiU  ensue. 

In  consequence  of  the  infiltration  of  the  areolar  tissue,  softening  takes 
place,  nutrition  becomes  less  and  less  perfectly  performed,  and  ulceration  at 
last  occui-s.    These  changes  we  not  unfi-equently  sec  in  the  integuments  of  the 
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legs  of  old  people.  lu  other  cases,  the  vessels  becoiuiug  i)ermauently  dilated, 
the  part  assumes  habitually  a  redder  or  darker  tint,  becomes  swollen,  and,  if  it 
be  a  mucous  surface,  it  may  be  roughened  and  papillated,  as  is  often  observed 
in  a  congested  conjunctiva. 

Causes. — The  causes  of  congestion,  always  mechanical,  may  be  divided  into 
two  great  classes,  which  we  often  find  conjoined  :  1.  Those  causes  that  act  by 
obstructing  the  retiu'n  of  the  venous  blood ;  2.  Those  that  act  by  enfeebling 
the  walls  of  the  capillaries  and  veins,  so  that  they  are  no  longer  able  to  with- 
stand the  outward  pressxue  of  the  contained  blood. 

1.  Amongst  the  first  set  of  causes,  may  be  specified  any  condition  that 
directly  and  immediately  interferes  with  the  proper  return  of  blood  through  a 
vein  ;  in  this  way  the  pressure  of  a  tumour  upon  such  a  vessel  produces 
congestion  of  the  part  from  which  it  carries  off  the  blood. 

Venous  obstruction  does  not  always  act  in  so  direct  a  manner  as  this  ;  for  it 
not  imfrequently  happens,  that  obstruction  to  the  return  of  blood  from  one 
organ  will  occasion  a  congestive  condition  of  the  vessels  in  a  distant  one. 
Thus  we  find  that  some  forms  of  congestion  of  the  eye-ball  are  due  to  obstruc- 
tion in  the  branches  of  the  portal  veins. 

The  long-continued  dependent  position  of  a  part  may  occasion  its  congestion 
by  the  blood  mechanically  gravitating  into  it,  and  overcoming,  by  the  pressure 
thus  brought  to  bear  upon  the  vessels,  the  onward  movement  of  the  fluid 
■within  them.  Thus  we  see  congestion  of  the  legs  from  long-continued  standing ; 
of  the  haemorrhoidal  veins  from  an  habitually  sedentary  life  ;  and  of  the 
jDOsterior  part  of  the  lungs  of  those  who  have  been  long  confined  to  the 
recrunbent  position. 

2.  Amongst  the  most  common  causes  of  congestion  that  act  by  enieebling 
the  vessels,  we  find  the  debility  of  old  age,  acting  partly  by  lessening  the  tone 
of  the  vascular  system  generally,  and  partly  by  inducing  a  diminution  of  the 
propulsive  power  of  the  heart.  So  also  cold,  by  lessening  the  vitality  and 
retarding  the  circulation  of  a  part,  prodiices  congestion  in  it.  Certain  typhoid 
or  adynamic  states  of  the  system  favour  the  occurrence  of  congestion  in  the  more 
dependent  parts.    And,  lastly,  inflammation  may  terminate  in  this  condition. 

The  obstructive  causes  are  especially  apt  to  induce  congestion  when  they 
occur  in  connection  Avith  a  feeble  condition  of  the  vascular  system. 

Teeatment. — The  treatment  of  congestion  has  strict  reference  to  its  cause. 

The  first  indication  consists  in  the  removal  of  any  source  of  obstruction  to 
the  retm-n  of  blood  from  the  part,  as  by  unloosening  a  ligature,  or  elevating  a 
part  that  has  been  too  long  deiDendent ;  or,  less  directly,  as  in  the  case  of 
many  internal  congestions,  by  restoring  the  freedom  of  the  circulation  through 
the  larger  \T.scera.  Thus  a  congested  eye  or  pile  may  be  relieved  by  the 
removal  of  hejiatic  or  portal  obstructions. 

The  next  indication  consists  in  lessening  the  quantity  of  blood  in  the  con- 
gested part.  The  mere  removal  of  the  obstructiag  cause  may  effect  this.  In 
other  cases,  the  dii-ect  removal  of  the  blood  by  scarification,  as  iu  a  congested 
conjimctiva,  or  by  leeches,  as  aroimd  a  turgid  pile,  affords  inimediate  relief. 
In  some  parts,  again,  the  judicious  application  of  a  bandage  -will  prevent  or 
remove  congestion.  With  this  view,  the  hand  and  arm  are  bandaged  before  the 
apparatus  for  a  fractured  clavicle  is  applied  :  and  in  varix  the  leg  is  sujjported 
by  an  elastic  stocking,  to  lessen  the  pressure  of  blood  in  the  dilated  veins. 

The  tbird  indication  in  the  treatment  of  congestion  consists  in  constringing 
the  dilated  vessels  by  the  dii-ect  application  of  an  astringent  to  them  ;  thus  we 
habitually  apply  nitrate  of  silver  to  a  congested  mucous  membrane,  and  cold 
douches  to  many  external  forms  of  the  disease. 
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Increased  vascular  action  lies  at  the  bottom  of  most  surgical  i^rocesses  ;  few 
important  surgical  actions  taking  place  without  it.  No  process  by  which  the 
separation  of  dead  parts  is  effected,  or  by  wliich  the  repaii-  of  wounds  or  ulcers 
is  carried  out,  can  occiu-  Anthout  an  increased  activity  of  the  vessels  of  the 
parts  concerned.  Every  tissue  is  susceptible  of  it ;  and  the  surgeon  often 
excites  it  intentionally  as  one  of  the  most  efficient  of  his  therapeutic  means  ; 
hence  an  acquaintance  with  the  elements  and  the  details  of  the  process,  with 
its  natm-e,  sjTuptoms,  causes,  results,  and  terminations,  is  of  the  fii'st  moment. 

Increased  vascular  action  is  of  two  distinct  kinds  :  1.  Determination  ;  2. 
Inflammation.  These  two  conditions,  though  in  practice  most  commonly  found 
more  or  less  conjoined,  require  to  be  studied  separately. 

In  Determination,  the  blood  is  increased  in  quantity,  has  a  bright  arterial 
colour,  and  circulates  thi-ough  the  parts  -with  great  rapidity.  This  condition, 
which  is  often  called  "  increased  action,"  consequently  resembles  congestion  in 
the  blood  being  in  excess,  but  differs  from  it  in  every  other  respect. 

Determination  of  blood  is  a  vital  process,  often  of  a  very  transitory  character, 
and  frequently  occurs  as  a  normal  action  in  those  conditions  of  the  system  in 
wliich,  for  temporary  purposes,  an  increased  afflux  of  blood  is  called  for  by 
particular  organs.  The  enlargement  of  the  mamma  before  lactation,  and  the 
turgor  of  the  erectile  tissues,  afford  familiar  illustrations  of  this  act.  The 
surgeon  often  employs  determination  of  blood  for  therapeutic  pui'poses.  In 
these  circumstances,  therefore,  it  cannot  be  considered  a  disease. 

When  determination  of  blood  is  of  a  chronic  or  continued  character,  it  may 
lead  to  such  changes  in  the  appeai'ance,  structure  and  functions  of  a  part  as 
materially  modify  its  nutritive  and  secretory  activity,  and  then  it  becomes 
truly  a  disease.  In  these  circumstances,  the  part  is  often  said  to  be  in  a  state 
of  "  chronic  iiritation." 

Symptoms. — The  symptoms  of  detennination  of  blood  are  those  that  we 
should  expect  to  result  from  an  increased  quantity  of  blood  rushing  with 
increased  velocity  through  the  affected  textures.  There  are  redness  of  a  bright 
scarlet  hue,  swelling  from  turgescence  of  the  vessels,  heat  cognisable  to  the 
surgeon  as  well  as  to  the  patient,  a  feebng  of  fullness  and  of  throbbing,  with  an 
increase  in  the  quantity  of  the  secretions  of  the  part  ;  in  fact,  all  those 
symptoms  that  characterise  inflammation  in  its  mUder  forms,  but  in  a  minor 
degree  and  of  a  less  persistent  character. 

Effects. — The  effects  of  determination,  when  acute,  consist  either  in  ruptiu-e 
of  the  affected  vessels,  and  a  natural  relief  by  the  haemorrhage  which  ensues,  as 
may  happen  in  piles  after  a  dose  of  aloes  has  been  given  ;  or,  if  a  free  surface 
or  a  gland  be  affected,  in  the  pouring  forth  of  the  secretions  of  the  part,  con- 
siderably augmented  in  quantity  and  perhaps  deviating  somewhat  from  their 
normal  character,  as  in  lachrymation  after  the  introduction  of  a  grain  of  snuft" 
into  the  eye.  When  this  effusion  occurs  within  shut  serouB  sacs,  dropsical 
accumulations  may  ensue. 

The  more  remote  effects  of  chronic  determination  of  blood  to  a  part  consist 
in  permanently  increasing  its  nutritive  activity,  and  thus  leading  to  indm-ation 
and  hypertrophy.    Or,  determination  of  blood  may  result  in  true  inflammation. 

Causes. — The  causes  of  determination  of  blood  are  threefold. 

First,  an  external  ii-ritant  directly  applied  to  a  pai-t  wiU  induce  it,  as  when 
a  grain  of  dust  is  blown  upon  the  conjunctiva.  Secondly,  internal  irritation, 
as  increased  use  of  a  part,  will  determine  an  increased  flow  of  blood  to  it. 
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Thus,  using  the  eyes  much  in  microscopical  investigations  may  produce  red- 
ness, watering,  and  irritation  of  those  organs.  To  this  class  of  causes  may  be 
referred  the  various  forms  of  normal  determination.  The  last  class  of  causes 
consists  in  the  repercussion  of  blood  from  one  part  to  another. 

Treatment  of  determination  of  blood  is  nearly  identical  with  that  of  the 
milder  forms  of  inflammation  ;  hence  we  shall  reserve  the  consideration  of  it 
until  we  come  to  treat  of  that  disease. 

INFLAMMATION. 

The  study  of  the  inflammatory  process  is  one  of  the  most  complex  and 
diilicult  on  which  the  surgeon  can  enter  ;  but  the  labour  required  to  master 
its  details  is  well  bestowed,  inasmuch  as  an  acquaintance  with  its  nature, 
symptoms,  and  progress,  gives  an  insight  into  a  greater  part  of  the  science  of 
surgery.  The  management  of  inflammation  as  it  affects  different  tissues  and 
organs,  and  thus  constitutes  distinct  diseases,  comprises  a  great  part  of  the 
duties  of  a  surgeon.  The  Theory  of  Inflammation  is  a  purely  physiological  and 
pathological  study  ;  and,  however  interesting  its  investigation  may  be,  yet,  as 
the  discussion  of  this  subject  belongs  rather  to  the  domain  of  General  Pathology 
than  to  that  of  Practical  Surgery,  it  camiot  consistently  be  entered  upon  here  ; 
but,  regarding  the  subject  from  a  surgical  rather  than  from  a  physiological 
or  pathological  point  of  view,  we  must  discard  all  hypothesis  and  confine 
oui'selves  to  the  results  of  trustworthy  observation. 

Phenomena. — In  congestion  the  quantity  of  blood  is  increased,  but  the  rate 
of  its  motion  is  lessened  ;  in  determination  we  have  everything  augmented  : 
there  is  an  increased  size  of  the  vessels,  and  an  increased  quantity  of  blood 
within  them,  circulating  through  them  with  increased  velocity.  In  inflam- 
mation we  have  a  combination  of  these  conditions  ;  the  vessels  are  increased  in 
size,  the  quantity  of  blood  is  augmented,  and  its  motion  becomes  more  rapid  : 
but  at  the  same  time  there  is  a  tendency  to  the  arrest  of  the  flow  of  blood.  In 
studying  the  phenomena  of  inflammation  in  the  web  of  the  frog's  foot  under 
the  microscope,  we  observe  that  the  first  change  on  the  application  of  a  stimulus 
is  the  momentary  contraction  followed  by  dilatation  of  the  artery  ;  the  flow  of 
blood  through  it  and  the  capillaries  is  at  first  accelerated  ;  retardation  from 
congestion  then  ensues  ;  and  lastly,  stagnation  at  points. 

At  these  centres  of  commencing  stagnation,  it  will  be  seen  that  the  blood 
appears  to  ebb  and  flow,  oscillating  to  and  fro,  and  then  stopping  at  last :  the 
immediate  stagnation  taking  place  in  those  capillaries  which  are  not  in  the  dii-ect 
line  of  passage  from  an  artery  into  a  vein,  and  the  arrest  taking  place  by  the  red 
corpuscles  coalescing  by  mutual  adhesion  into  masses,  wliich,  after  being 
carried  bodily  up  and  down  more  and  more  slowly,  at  last  appear  to  block  uj) 
the  vessel,  partly  by  overcrowding  and  distending  it,  and  partly  by  becoming 
adlierent  to  its  walls  :  this  adhesion  usually  commencing  at  the  angle  of  imion 
between  two  capillaries.  Aroimd  the  stagnant  part  the  vessels  are  crowded  by 
an  aggi-egation  of  the  red  corpuscles,  which  appear  to  be  more  closely  packed  in 
consequence  of  the  draining  away  of  the  liquor  sanguinis.  The  blood  does  not 
enter  the  part  of  the  vessel  in  which  stagnation  has  taken  place,  but  passes  off 
by  a  collateral  branch  (Wharton  Jones). 

At  this  part,  also,  where  the  circulation  is  retarded,  the  white  corpuscles  may 
be  seen  to  be  increased  in  quantity,  and  appear  to  be  adherent  to  the  wall  of 
the  vessel,  along  which  they  are  either  stationary,  or  at  most  roll  but  languidly. 
Aroiind  the  whole  of  this  area,  in  the  centre  of  which  there  is  stagnation  with 
retardation  of  the  blood,  there  is  that  increased  rush  of  an  increased  quantity  of 
blood  characteristic  of  determination. 
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These  are  the  general  phenomena  presented  by  an  inlkuied  part  when 
studied  under  the  microscope.  In  order  to  become  acquainted  with  the 
elements  of  this  process,  we  must  analyse  the  condition  of  (1)  the  Vessels,  and 
(2)  the  Blood. 

1.  Vessels. — The  arteries,  capillaries,  and  veins  are  all  enlai-ged  ;  not  only 
those  iu  the  pai-t  inflamed,  but  those  around  and  leading  to  it,  so  that  more 
blood  is  conveyed  with  greater  rapidity  to  the  seat  of  disease.  Is  this  enlarge- 
ment of  the  inflamed  vessels  primaiy  or  not  ?  This  would  appear  to  depend 
greatly  upon  the  stimulant  that  excites  the  inflammation,  and  perhaps  on  other 
cii-cumstances  that  we  cannot  readUy  appreciate  ;  thus,  if  a  weak  solution  of 
salt,  or  ice-cold  water  or  spuit  of  wine,  be  applied  to  the  web  of  a  frog's  foot, 
there  is  a  momentary  constriction  of  the  arteries  and  retardation  of  the  flow  of 
blood,  followed  by  rapid  dilatation  and  accelerated  flow.  In  other  cases  again, 
as  Wharton  Jones  has  observed,  the  dilatation  may  be  primary,  no  contraction 
preceding  it,  as  happens  when  vinum  opii  or  a  strong  solution  of  salt  or  of 
sulphate  of  copper  is  applied'  to  the  part.  The  solid  sulphate  of  copper  pro- 
duces speedy,  complete,  and  permanent  contraction. 

Though  the  vessels  generally  are  enlarged,  the  arteries  especially  become 
dilated  ;  and  this  dilatation  implicates  to  a  considerable  distance  the  afi^erent 
vessels,  which  can  be  felt,  by  the  volume  of  their  pulsations,  to  be  increased  in 
bulk.  That  the  coats  of  those  vessels  leading  to  the  inflamed  parts  are  dilated 
in  consequence  of  being  relaxed,  is  evident  from  the  fact  that  the  pulsation  in 
them  is  stronger  and  more  forcible  than  in  other  parts  of  the  arterial  system, 
though  equally  dependent  upon  the  heart's  action,  to  which  their  diminished 
tonicity  offers  less  resistance.  This  may  be  readily  observed  in  the  ptdsation  of 
the  digital  arteries  in  a  case  of  whitlow.  That  the  vessels  convey  more  blood 
through  as  well  as  to  the  inflamed  part,  is  proved  by  the  observation  of 
Lawrence,  who  formd  that  in  bleeding  a  patient,  with  whitlow  of  one  hand,  in 
both  aims,  more  blood  flowed  from  the  inflamed  than  from  the  sound  limb, 
in  the  same  space  of  time. 

In  consequence  of  the  dilatation  of  the  smaller  arteries  and  capillaries  of  the 
part,  red  corpuscles  are  admitted  in  crowds  where  single  files  could  only 
penetrate  before  ;  hence  an  appearance  of  new  vessels  is  presented,  though 
none  are  in  reality  formed.  It  is  in  this  way  that  the  surface  of  the  con- 
jimctiva  may  in  a  few  hours  be  brightly  reddened,  not  by  the  formation  of  new 
vessels,  but  by  dilatation  and  accumulation  of  blood  in  jDreviously  existing  ones. 

Besides  this  dilatation  of  the  smaller  vessels  of  the  part,  the  arteries  become 
elongated,  tortuous,  and  waved,  increasing  in  length  as  well  as  in  diameter. 
The  German  pathologists — Kolliker,  Hasse,  and  Bruch,  whose  views  are  con- 
firmed by  Paget  and  Wharton  Jones — have  observed  that  the  arteries  of  the 
inflamed  part  have  a  tendency  to  become  dilated  at  points,  so  as  to  present 
small  varicose  or  aneurismal  pouches  projecting  fi-om  their  walls,  or  fusiform 
dilatations  of  their  whole  diameter.  These  changes  would  appear  to  arise  from 
one  of  two  causes  :  either  that  the  vessel  is  constricted  at  points  between  which 
it  maintains  its  normal  \vidth,  and  thiis  that  the  dilatation  is  apparent  and  not 
real  ;  or,  that  it  is  actually  dilated  where  it  appears  to  be  so. 

I  shall  not  enter  upon  the  question  as  to  the  causes  of  these  changes  in  the 
vessels  ;  how  a  stimulant  acts  in  giving  rise  to  them,  and  what  share  the  nerves 
of  the  part  may  have  in  their  production  ;  as  these  are  points  out  of  the  scope 
of  this  work,  and,  indeed,  appear  as  yet  to  be  imdecided. 

2.  Blood. — The  changes  tliat  the  blood  imdergoes  in  inflammation  are  fully 
of  as  great  importance  as  those  presented  by  the  vessels. 

Tlie  most  apparent  physical  change  mefwith  in  this  fluid  is,  that  it  appears 
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to  have  become  thinner,  as  was  long  ago  pointed  out  by  Hewson.  But  there 
are  other  changes  that  can  only  be  appreciated  by  chemical  and  microscopical 
research,  whicli  Mr.  Lister  has  shown  to  be  similar  to  those  changes  that  take 
place  in  the  blood  when  separated  from  the  living  body.  These  we  must 
study,  as  they  affect  the  different  constituents  of  the  blood, 

Tlie  red  particles  have  been  sho^vn  by  Andral  and  Gavarret  to  be  increased  in 
quantity  in  the  early  stages  of  inflammation  ;  but,  as  the  disease  continues, 
they  speedily  diminish  in  number,  falling  below  the  natural  standard,  as 
Wliarton  Jones  and  Simon  have  pointed  out.  No  other  apparent  change  takes 
place  in  these  particles,  except  their  increased  adhesiveness  and  their  tendency 
to  aggregation  into  clusters  by  the  cohesion  of  their  flat  surfaces.  Tliis  cluster- 
ing of  the  red  particles,  first  pointed  out  by  Wharton  Jones,  takes  j^lace  iji  the 
vessels  as  well  as  out  of  them,  and  is  considered  by  its  discoverer,  and  by 
Henle,  to  be  o-\ving  to  inspissation  of  the  plasma. 

The  xvliite  corpuscles  have  excited  much  attention  of  late  years  in  connection 
with  the  arrest  of  ch'culation  in  inflammation.  Dr.  C.  J.  B.  WUliams  has 
shown  that  they  appear  in  increased  numbers  in  the  inflamed  part,  and  by  theii- 
adhesion  to  the  walls  of  the  vessels  become  one  principal  soiu-ce  of  the  arrest  of 
the  circulation.  There  are  several  questions,  however,  with,  reference  to  the 
white  corpuscles  : — 1.  As  to  their  actual  increase  ;  2.  As  to  the  cause  of  this 
increase  in  their  numbers  ;  and  3.  As  to  their  greater  disposition  to  adhere  to 
the  vessels.  Their  increase  in  inflammation  is  stated  by  Wharton  Jones  to  be 
partly  relative,  Giving  to  the  diminution  in  the  red  particles ;  and  Paget,  as 
well  as  other  observers,  is  of  opinion  that  it  is  only  in  sickly  and  yoitng 
animals  kept  for  the  purpose  of  experiment  that  this  increase  has  been 
observed,  never  being  met  with  in.  healthy  animals,  or  in  the  human  blood 
taken  fi-om  inflamed  parts.  Hence  he  infers  that  they  are  only  met  with  in 
large  nimibers  in  inflammation,  when  existing  numerously  elsewhere.  Their 
appearance  in  large  numbers  in  the  vessels  of  the  inflamed  part,  and  their 
accumulation  here,  is  ascribed  by  Wharton  Jones  simply  to  retardation  of  the 
circiilation  ;  this  condition  being  consequently  the  effect  and  not  the  cause  of 
the  obstruction,  which,  however,  tliey  may  mechanically  increase  when  it  has 
been  once  induced. 

The  natural  adhesiveness  of  the  white  corpuscles  to  the  sides  of  the  vessel  is 
such  as  to  require  a  brisk  current  to  sweep  them  along  ;  hence,  when  the  force 
of  this  is  lessened,  as  is  the  case  in  an  inflamed  part,  they  are  not  readily 
detached  ;  but,  as  it  has  been  shown  that  the  tendency  to  cohesion  is  increased 
in  the  red  corpuscles,  it  is  but  reasonable  to  believe,  with  Dr.  Williams,  that 
the  adhesiveness  of  the  white  ones  may  also  be  augmented.  Tliis  increased 
adhesiveness  is  due,  according  to  Mr.  Lister,  not  to  changes  primarily  induced 
in  the  blood  itself  by  the  irritant  application,  but  secondarily  to  changes  taking 
place  in  the  tissues  of  the  irritated  area.  Mr.  Lister  has  found,  as  the  resialt  of 
numerous  experiments  on  the  frog's  web,  that  the  application  of  irritants  of 
various  kinds  produces  an  obstruction  to  the  passage  of  the  corpuscles,  both  red 
and  white,  in  their  progress  through  the  dilated  arteries  of  the  irritated  part, 
in  consequence  of  their  disposition  to  adhere  in  an  abnormal  degi-ee  to  one 
another  and  to  the  walls  of  the  vessels.  This  adhesiveness  does  not  occur 
unless  the  tissues  of  the  part  are  irritated,  and  never  exceeds,  according  to  Mr. 
Lister,  that  which  is  always  seen  in  blood  out  of  the  body. 

The  liquor  sanguinis  undergoes  important  changes  in  inflammatory  blood. 
Quesnay,  Hey,  Thackrah,  Babington,  and  Grainger,  have  aU  observed  that  the 
quantity  of  fibrine  in  it  increases  ;  and  Andral  and  Gavarret  have  sIioato  that 
it  may  rise  from  2h  per  1000  as  high  as  10  per  1000.    Tliis  superfibrinatiou  of 
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the  blood  probably  results  from  waste  or  oxidation  of  the  tissues,  and  its  aug- 
mentation must  not  be  looked  upon  as  an  increased  development  of  nutritive 
power.  It  is,  in  fact,  the  consec|ucnce  of  changes  taking  place  in  the  blood  and 
parenchyma  of  the  diseased  part. 

The  proportion  of  albumen  and  of  saline  matter  is  somewhat  below  the 
natiu-al  standai-d,  whilst  that  of  the  water  is  increased  above  it. 

When  inflammatory  blood  is  drawn  from  the  body,  it  coagulates  more 
slowly  than  healthy  blood  ;  the  coagiilum  also  is  harder  and  smaller,  and  the 
quantity  of  serum  appai-ently  greater.  The  siu-face  of  the  coagulum  is  com- 
monly covered  by  a  tough  layer  of  yellow  fibrinous  matter,  the  hufy  coat ; 
and  its  upper  siuface  is  depressed  in  the  centre,  having  elevated  edges,  being 
cupped,  as  it  is  usiially  termed.  By  this  "buff"  and  "cup  "the  practitioner 
commonly  estimates  the  intensity  of  the  inflammation  ;  but  it  must  be  borne 
in  mind  that  buif  may  occur  in  certain  conditions  of  the  system,  as  in  plethora, 
or  pregjiancy,  or  after  exercise,  Avithout  the  occurrence  of  inflammation  ;  and 
that  the  tissue  aftected,  rather  than  the  severity  of  the  inflammation,  influences 
its  quantity ;  thus,  it  is  greatest  when  the  fibrous  or  serous  tissues,  and  least 
when  the  mucous  or  tegimientary,  are  inflamed.  The  cupped  shape  of  the 
clot  may  likewise  be  owing,  in  some  degree,  to  the  kind  of  vessel  into  which 
the  blood  is  received,  being  most  evident  in  those  which  are  rather  narrow  and 
deep. 

These  are  the  principal  changes  met  with  in  the  vessels  and  blood  of  the 
affected  part,  but  it  must  not  be  supposed  that  the  inflammatory  process 
consists  simply  in  these  changes  :  the  nerves  and  parenchyma  doubtless 
exercise  an  important  influence,  the  precise  nature  and  extent  of  which  can 
scarcely  at  present  be  appreciated,  though  the  observations  of  Paget,  Wharton 
Jones,  and  Lister  demonstrate  its  existence  ;  and  indeed  the  researches  of  Mr. 
Lister  on  the  pigmentary  system  of  the  frog's  web  have  shown  that  in  inflam- 
mation the  tissues  of  the  part — which  he  regards  as  the  primary  seat  of  the  afi'ec- 
tion — are  in  a  state  of  diminished  functional  activity  ;  indeed,  that  the  tissues 
of  an  inflamed  part  approximate  to  the  condition  of  dead  matter,  "  or,  in  other 
words,  have  suffered  a  diminution  of  power  to  discharge  the  oflices  peculiar  to 
them  as  components  of  the  healthy  animal  frame." 

Symptoms  of  Inflammation. — These  are  local  and  constitutional.  In  order 
that  they  should  occur,  so  as  to  establish  the  existence  of  the  inflammatory 
process,  it  is  necessary  that  the  actions  constituting  it  continue  for  some  length 
of  time  ;  as  they  gradually  pass  from  determination  and  congestion  into 
inflammation,  it  is  difficult  to  say,  except  by  the  joersistence  and  intensity  of 
the  symptoms,  that  the  physiological  state  has  ended  and  the  pathological  one 
commenced. 

The  Local  Signs  of  inflammation  may  be  referred  to  five  heads ;  viz.,  1. 
Alteration  in  Colour;  2.  Alteration  in  Size;  3.  Modification  of  Sensation;  4. 
Increase  of  Temperature;  and  5.  Modification  of  Function  of  the  Part  Afected. 
Each  of  these  conditions  may  occur  separately,  or  two  or  more  be  associated 
together,  without  the  existence  of  inflammation  ;  but  it  is  the  peculiar 
grouping  together  of  them  all  that  characterises  the  presence  of  the  patho- 
logical condition. 

The  relative  intensity  of  these  changes  varies  greatly,  accordmg  to  the  tissue 
which  is  the  seat  of  the  inflammation  ;  thus,  in  inflammation  of  mucous  mem- 
branes and  of  the  .skin,  the  alteration  in  colour  is  most  marked  ;  in  inflamma- 
tion of  the  areolar  tissue,  the  change  in  size  always  attracts  special  attention  ; 
and  when  a  fibrous  tissue  is  inflamed,  its  sensibiKty  becomes  gi'eatly  increased. 

1.  Alteration  in  Colour  in  an  invariable  and  one  of  the  earliest  and  most 
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striking  local  signs  of  iuflammation  ;  parts  that  are  naturally  perfectly  pale, 
as  the  ocular  conjunctiva,  assuming  the  most  vivid  crimson  colour  -when  in- 
flamed. Some  i)arts,  thougli  they  change  in  colour,  do  not  become  red.  Thus, 
the  iris,  when  inflamed,  assumes  a  greyish  or  broAvnish  tinge  ;  and  the  mucous 
membrane  of  the  bladder,  and  of  a  portion  of  intestine,  often  becomes  slate- 
coloured.  The  redness  of  inflammation  varies  from  a  Inight  crimson  to  a 
drill  purple,  the  tint  depending  greatly  upon  the  state  of  the  constitution,  and 
upon  the  presence  of  more  or  less  congestion.  The  duller  and  darker  the  tint 
the  more  local  congestion  or  constitutional  depression  do  we  usually  find. 
The  redness  is  evidently  due  to  the  increased  quantity  of  blood  in  the  inflamed 
structure  ;  and  in  the  earlier  stages  of  the  disease,  it  is  owing  to  the  increase  of 
the  size  of  the  vessels,  the  admission  of  new  red  corpuscles  by  which  they  are 
distended,  and  the  draining  away  of  the  plasma.  In  some  low  or  asthenic 
forms  of  the  disease,  the  colouring  matter  of  the  blood  appears  to  undergo 
changes  that  allow  its  ready  transudation  through  the  walls  of  the  vessels  ;  and 
in  more  chronic  cases  the  vascularisation  of  the  products  of  inflammation  tends 
to  render  the  coloration  more  permanent. 

2.  Alteration  in  Size. — Dilatation  of  the  vessels  being  an  essential  element  of 
the  inflammatory  process,  swelling  must  be  an  invariable  accompaniment  of 
this  disease.  In  the  early  stages  this  is  due  to  the  dilatation  of  the  vessels  ; 
in  the  more  advanced  conditions,  chiefly  to  the  occurrence  of  eft'usions  of  various 
kinds. 

The  swelling  varies  greatly  in  different  localities.  It  is  greatest  in  those 
which  are  of  a  loose  textui-e,  and  least  in  those  which  are  firm  and  dense. 
Thus,  for  instance,  in  inflammation  of  the  areolar  tissue  of  the  scrotum,  the 
swelling  is  much  greater  than  in  the  same  disease  affecting  the  testes.  The 
inflammation  of  the  conjunctiva  occasions  great  swelling,  that  of  the  sclerotic 
but  little. 

The  swelling  of  chronic  inflammation  may  terminate  in  pei-manent  hyi^er- 
trophy,  or  thickening,  partly  in  consequence  of  persistent  dilatation  of  the 
vascular  system  of  the  part,  but  chiefly  from  the  deposition  of  plastic  matters 
in  the  substance  of  its  tissues. 

3.  Modification  of  the  Sensibility  of  the  Part,  owing  partly  to  increased  sensi- 
bility of  the  nerves,  but  chiefly  to  the  pressure  exercised  on  their  terminal 
branches  by  the  dilated  blood-vessels,  manifests  itself  by  the  occurrence  of  pain, 
or  by  some  alteration  in  the  special  nervous  sensibility  of  an  organ  :  thus,  in 
the  eye,  by  the  patient  perceiving  flashes  of  light,  and  in  the  ear,  by  noises  of 
various  kinds  ;  in  the  bladder,  by  a  constant  desii-e  to  expel  the  urine  ;  and  in 
inflammation  of  the  kidney,  by  a  desire  to  urinate. 

Pain  is  one  of  the  most  prominent  symptoms  of  inflammation,  and  its 
existence  serves  a  useful  purpose  by  preventing  the  patient  from  using  or 
moving  the  inflamed  part.  The  intensity  of  the  pain  depends  more  upon  the 
structure  affected  than  on  the  violence  of  the  inflammation.  As  a  general  rule, 
it  may  be  observed  that  the  intensity  of  the  pain  is  in  the  inverse  ratio  of  the 
swelling  of  the  part  afl'ected.  Thus,  the  pain  of  inflamed  bone  or  fibrous  tissue 
is  excessive ;  that  of  areolar  membrane,  trifling.  In  erysipelas  of  the  scalp, 
most  pain  is  -experienced  in  the  ears  ;  the  pain  of  the  inflamed  sclerotic  is  far 
greater  than  that  of  a  conjunctiva  similarly  affected.  In  some  forms  of  inflam- 
mation pain  can  scarcely  be  said  to  exist,  though  the  disease  may  assume  the 
most  destructive  fonn,  Thus,  in  certain  inflammatory  affections  of  the  throat 
and  of  the  peritoneum,  there  is  little  or  no  pain. 

The  character  of  pain  varies  according  to  the  seat  of  the  inflammation.  Thus, 
when  mucous  membranes  sufi'er,  it  is  often  of  a  gritty,  itching,  or  burning 
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character,  as  in  conjunctivitis  ;  when  the  serous  membranes  of  the  chest  or 
abdomen  are  attacked,  it  is  of  a  hvncinating  or  stabbing  character  ;  aching  in 
bones  ;  throbbing  when  pus  is  about  to  fonn  ;  sickening  when  the  testis  is 
affected.  Inflammatory  pain  is  always  increased  on  pressm-e  ;  when  it  is  prin- 
cipally produced  by  pressure,  the  part  is  said  to  be  tender.  This  tenderness  is  of 
great  ser\'ice  in  a  diagnostic  point  of  view  ;  it  may  be  elicited  by  direct  pressure 
upon  the  part,  as  -by  squeezing  an  inflamed  testis,  or  by  pressing  two  surfaces 
together,  as  in  an  inflamed  joint.  In  raflammatory  pain,  especially  of  osseous 
and  fibrous  tissues,  there  is  very  commonly  noctiu-nal  exacerbation. 

It  is  important  to  bear  in  mind  that  inflammatory  pain  is  often  not  seated 
merely  in  the  part  afi'ected,  but  radiates  extensively  along  the  coui-se  of  the 
nerves,  the  terminal  branches  of  which  are  implicated  to  a  limited  extent  per- 
haps. Thus,  in  inflammation  of  the  testis  there  is  pain  in  the  loins  and  groins. 
In  deep-seated  ophthalmia  there  may  be  exquisite  pain  along  the  branches  of 
the  fifth  nerve  over  the  whole  side  of  the  head  or  face,  in  consequence  of  the 
cUiary  branches  of  the  nasal,  which  are  distributed  to  the  iris  and  choroid, 
becoming  compressed  or  stretched. 

4.  The  Temperature  of  an  inflamed  part  usually  rises  above  its  normal  standard. 
Himter  has,  however,  remarked  that  it  does  not  increase  above  that  of  the  left 
ventricle  ;  thus,  in  a  case  of  hydrocele,  he  found  the  tunica  vaginalis  at  92° 
Fahr.  before  inflammation  had  been  excited  in  it,  and  at  98|°  after  it  had  been 
set  up.  In  a  case  of  extravasation  of  urine,  with  severe  inflammation,  I  found 
the  temperature  in  the  incision  made  in  the  perinaeum  98°  Fahr.  It  is  probable 
that  there  is  always  a  local  increase  of  heat  in  inflammation.  This,  however, 
appears  to  the  sensations  of  the  patient  to  be  far  gi-eater  than  it  is  in  reality. 
Travers  truly  remarks,  "  that  the  nerves  measure  the  sensation,  and  not  the 
degree  of  heat."  In  many  cases  the  sensation  of  the  patient  is  that  of  burning 
in  the  part,  though  the  actual  rise  in  temperature  may  be  but  trifling.  This  is 
owing  to  the  exalted  sensibility  of  the  nerves. 

The  cause  of  the  increase  of  temperature  is  interesting.  In  all  jDrocesses  in 
the  economy  in  which  determination  of  blood  takes  j)lace,  as  in  blushing  or 
parturition,  the  temperature  rises.  This  can  clearly  not  be  owing  to  any  pro- 
duction of  heat  during  respiration,  which  may  account  for  the  general  heat  of 
the  blood,  but  not  for  its  local  increase.  It  is  more  probable  that,  as  the 
ordinary  and  general  supply  of  heat  is  derived  from  the  waste  of  the  tissues,  so 
that  of  inflammation  may  be  due  to  increased  destruction  of  organic  matters  in 
the  part  inflamed. 

5.  Modification  of  Function,  Use,  or  Nutrition,  invariably  occurs  in  inflamma- 
tion, and  furnishes  important  local  symptoms.  The  Functional  Activity  of  an 
organ  is  increased,  in  the  earlier  stages  at  least  of  inflammation  ;  and  the 
character  of  the  secretions  fi'om  tile  part  is  materially  modified.  Thus,  when 
the  mucous  membrane  of  the  uretlira  is  inflamed,  there  is  copious  discharge 
from  it  ;  and  this  is  not  mucous,  but  purulent. 

The  Use  of  the  part  affected  is  greatly  interfered  with  ;  thus  the  bladder  can 
contain  no  urine,  the  eye  cannot  bear  the  Ught,  nor  can  a  joint  be  moved,  when 
inflamed. 

The  Nutrition  of  the  inflamed  tissues  is  modified  or  arrested  ;  hence,  wasting, 
softening,  or  contraction,  are  common  accompaniments  of  inflammation. 

Constitutional  Symptoms. — The  severity  of  the  constitutional  symptoms  will 
depend  on  the  intensity  and  the  extent  of  the  inflammation  ;  on  the  vital 
importance  of  the  part  affected  by  it ;  on  the  amount  of  local  imtation  ;  and 
on  the  origin  of  the  inflammation  from  external  or  from  internal  causes.  Thus  a 
moderate  degree  of  inflannnation  in  a  part  of  no  vital  importance,  as  the  skin, 
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and  occasioned  by  an  external  cause,  as  an  abrasion,  gives  rise  to  no  appreciable- 
constitutional  distiu'bance.  But  11'  tlic  inHammation  be  wide-spread,  as  tliat  of 
diffused  erysipelas  ;  or  if  it  arise  from  constitutional  causes  ;  or  if  there  be 
much  local  tension,  as  in  whitlow  ;  or  if  tlie  part  affected  be  of  great  import- 
ance, as  the  larynx  or  tlie  eye,  then  the  general  symptoms  become  proportionally 
severe. 

The  constitutional  disturbance  in  inflammation  always  assumes  the  form  of 
fever — Injlammatory  or  Symptomatic  Fever,  or  Pyrexia.  Although  the  blood 
may  previously  have  been  in  a  diseased  state,  and  so  have  predisposed  the 
patient  to  the  occurrence  of  an  inflammation,  the  inflammatory  fever  is  invari- 
ably secondarj'',  being  consecutive  to  the  local  affection.  It  is  the  true  surgical 
fever,  no  febrile  disturbance  occurring  in  surgical  practice  except  as  a  conse- 
quence of,  and  secondary  to,  local  disease  or  injury.  This  fever  appears  to 
result  primarily  from  deterioration  of  the  blood,  occasioned  by  the  products  of 
the  rajjid  waste  of  the  tissues  that  are  the  seat  of  the  local  disease — the  in- 
flammation— being  poured  into  it  more  quickly  than  they  can  be  eliminated 
by  the  dift'erent  emunctories  of  the  system,  and  thus  accumulating  in  the  blood. 
This  deteriorated  blood  becomes  a  soiu'ce  of  irritation  to  the  vascular  and 
nervous  systems  ;  and  the  attempt  at  elimination  of  the  effete  matter  with 
which  it  is  charged,  occasions  congestion  and  distui-bance  of  function  of  the 
dift'erent  excretory  organs.  Andral  states  that  increase  of  the  fibrine  of  the 
blood  in  inflammation  is  the  result  of  the  waste  of  the  tissues  locally  affected  ; 
that  this  is  simultaneous  with  the  accession  of  the  fever  ;  and  that,  when  once 
this  increase  of  fibrine  has  taken  place,  the  spread  and  intensity  of  the  in- 
flammation are  increased  by  it.  He  has  further  observed,  that  in  inflammation 
without  fever  there  is  no  increase  of  fibrine  ;  and  that,  when  the  fever  ceases, 
the  proportion  of  fibrine  falls  to  its  normal  standard.  Thus,  the  local  inflam- 
mation occasions  the  superfibrination  of  the  blood,  and  this  the  general  fever. 

Inflammatory  fever,  or  pyrexia,  presents,  however,  an  infinite  variety  of 
forms  ;  the  t}^De  which  it  assiunes  being  finally  dej^endent,  1st,  on  the  state  of 
the  blood  ;  2nd,  on  the  condition  of  the  nervous  system  ;  and,  3rd,  on  the 
occurrence  of  certain  local  or  specific  symptoms  dependent  on  the  seat  of  the 
inflammation.  These  varieties  in  the  type  of  the  fever  arrange  themselves 
practically  into  three  classes  : — 1.  Sthenic,  or  typical  inflammatory  fever ;  2. 
Asthenic,  or  typhoid  fever  ;  3.  Irritative,  or  nervous  fever.  In  all  these  forms 
of  fever  there  are  three  distinct  stages  :  those  of  invasion,  exacerbation,  and 
decline.  In  practice,  the  recognition  of  the  type  or  form  that  the  constitutional 
fever  of  inflammation  assumes  is  of  the  first  consequence.  The  treatment  of  the 
patient,  irrespective  of  the  topical  means  that  the  special  local  affection  may 
require,  being  altogether  determined  by  the  particular  form  that  the  concomitant 
constitutional  distiu'bance  assumes,  it  cannot  be  too  sedulously  borne  in  mind 
that  the  local  signs,  "  the  redness,  swelling,  heat,  and  pain,"  do  not  in  them- 
selves comprise  all  the  morbid  phenomena  of  an  inflammation  ;  there  is  always 
concomitant  constitutional  disturbance,  sometimes  preceding  or  predisposing  to 
the  developement  of  the  local  signs,  in  all  cases  modifying  their  characters,  and 
invariably,  whether  pre-existing  or  not,  increased  by  the  excitation  of  the  local 
disease.  It  is  the  character  of  tliis  constitutional  distui-bance  or  fever  that  -nnU 
at  last  determine  the  kind  of  treatment  to  be  adopted  ;  and  it  consequently 
requii-es  to  be  closely  studied, 

1.  Tlie  Sthenic  form  of  inflammatory  fever,  true  pyrexia,  occiu-s  in  individuals 
of  healthy  constitution,  yoimg  or  middle-aged,  in  connection  with  those  forms 
of  inflammation  tliat  are  of  an  active,  acute  character,  and  not  unfrequently 
conseqi^ent  upon  injury. 
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In  tliis  form  of  fever  tlie  stage  of  invasion  is  very  slightly  marked,  tliongli  it 
always  occurs.  There  are  rigors,  Avith  some  slight  depression  of  the  nervous 
system;  but  these  symptoms  may  be  so  transient  as  to  escape  observation 
entirely,  and  speedily  terminate  in  the  stage  of  febrile  reaction.  In  the  majority 
of  cases,  it  is  not  until  the  constitutional  disturbance  has  reached  this  stage  that 
it  attracts  attention.  The  sldn  is  now  hot  and  usually  dry  ;  the  pulse  full, 
boimding,  or  thiiUing,  and  quickened  by  thirty  or  forty  beats  in  the  minute 
above  its  normal  rate  ;  its  character  depending  greatly  on  the  tissue  or  organ 
affected.  If  this  be  the  mucous  membrane,  skin,  or  a  glandular  structm-e,  as  the 
testis  or  mamma,  the  pulse  is  compressible,  though  full ;  if  a  serous  membrane  ^ 
be  inflamed,  it  is  small,  incompressible,  and  wiiy  ;  if  a  fibrous  tissue  be  the  seat 
of  disease,  it  is  hard  and  full.  The  secretions  are  arrested  or  diminished  in 
quantity  ;  hence  the  iirine  is  high-coloured  and  acid,  the  bowels  are  confined, 
the  tongue  coated  with  a  white  fur,  and  the  mouth  clammy,  usually  with  much 
thirst ;  there  is  a  feeling  of  great  languor,  and  the  head  is  often  heavy  and  hot. 

As  the  fever  declines,  if  a  favourable  termination  occur,  the  system  not  un- 
commonly relieves  itself  by  a  critical  evacuation  : — from  the  skin,  by  abundant 
acid  perspiration  ;  from  the  kidneys,  by  the  free  dej)osition  of  lithates  in  the 
urine  ;  from  the  bowels,  by  diarrhoea  ;  and  from  some  of  the  mucous  surfaces, 
by  hsemon-hage.  The  tongue  cleans,  the  pulse  subsides  in  frequency  and 
strength,  the  secretions  become  freer,  the  tliirst  lessens,  and  strength  and  ap- 
petite return.  Should  the  fever  not  take  a  favourable  course,  death  may  ensue 
by  the  occurrence  of  serious  visceral  compKcations  ;  the  lungs  and  brain  being 
especially  apt  to  suffer,  becoming  the  seats  of  fatal  inflammatory  mischief  ;  or 
the  sthenic  form  of  the  disease  may  gradually  merge  into  those  types  that  are 
characterised  by  debility  and  irritation. 

2.  The  Asthenic  form  of  inflammatory  fever  principally  occurs  in  those  indi- 
viduals whose  constitutions  are  broken  by  privation,  dissipation,  or  by  any  of 
the  general  depressing  causes  of  disease,  as  grief,  anxiety,  or  long  residence  in  a 
vitiated  atmosphere. 

In  constitutions  such  as  these,  so  frequently  met  with  in  all  classes,  hut 
especially  amongst  the  poorer  residents  in  large  to'wns,  inflammatory  fever 
almost  invariably  assumes  a  low  type.  There  is  also,  in  this  variety  of  the 
disease,  a  special  tendency  to  its  complication  with  visceral  mischief ;  the 
limgs  being  peculiarly  apt  to  become  affected  by  a  low  or  congestive  form  of 
pneumonia. 

The  asthenic  form  of  the  disease  may  come  on  as  a  sequence  of  the  sthenic 
variety  ;  the  symptoms  gradually  merging  into  those  of  a  low  form,  and  being 
characterised  by  debility  rather  than  by  strength  of  action  ;  the  pulse  becoming 
weaker  though  its  frequency  is  kept  up,  the  tongue  becoming  brown  and  dry, 
with  a  tendency  to  the  early  supervention  of  delirium  of  a  muttering  land. 

When  the  fever  assumes  the  asthenic  form  from  the  very  first,  the  period  of 
depression  is  strongly  marked,  and  often  prolonged  for  many  hours,  reaction 
coming  on  gradually  and  imperfectly,  altematkig  with  the  depression  against 
which  the  system  is  stiiiggling.  Even  when  fuUy  established,  the  symptoms 
of  the  stage  of  reaction  are  not  of  a  very  active  character  :  there  is  throughout 
an  appearance  of  heaviness  or  stupor  about  the  patient,  with  little  activity  of 
the  intellectual  faculties,  and  an  early  tendency  to  delirium  of  a  low  form, 
especially  at  n'ght ;  the  pulse  is  feeble,  though  quick  ;  the  skin  is  either 
moderately  hot,  or  else  pungent  and  burning  ;  the  tongue  bro^ra  and  dry,  Avith 
sordes  rapidly  accumulating  about  the  lips  and  teeth  ;  the  cheeks  are  often 
flushed,  and  the  eyes  bright  and  staring.  As  the  tliird  stage  comes  on,  if  the 
patient  recover,  critical  evacuations  of  a  hsemorrhagic  or  diarrhooal  character 
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appear  ;  the  pulse  subsides,  the  tongue  gradually  and  slowly  cleans  from  the 
sides  and  tip,  and  the  patient  slowly  and  imperfectly  regains  his  strength  ;  the 
convalescence  being  often  interrui^ted  by  intercurrent  disease,  and  the  powers 
of  the  constitution  being  frequently  broken  for  months,  or  for  life.  If  the 
disease  take  an  unfavourable  course,  the  weakness  of  pulse  and  dark  incrusta- 
tion of  tongue  increase  ;  the  sldn  becomes  cold  ;  liiccup,  subsultus,  dyspnoja,  or 
coma  supervene  ;  and  death  occurs  from  exhaustion,  or  as  the  result  of  visceral 
complication. 

3.  Tlie  Irritative  fever  is  of  a  less  specific  type.  It  is  usually  associated  with 
the  asthenic  form,  the  nervous  system  being  especially  implicated.  It  occurs 
to  individuals  whose  mental  powers  have  been  overwrought,  or  whose  nervous 
systems  have  been  irritated  and  shattered  by  intemperance.  It  is  characterised 
by  irregularity  in  its  actions,  by  sudden  exacerbations,  and  by  a  rapid  decline. 
The  several  febrile  symptoms  run  high  in  the  early  stages.  The  puLse  soon 
becomes  sharp  and  small  ;  there  are  liigh  delirium  of  a  furious  kind,  wildness 
of  eye,  and  heat  of  head.  But  these  symptoms  soon  give  way  to  signs  of 
debility  and  exhaustion,  and  death  takes  place  from  coma  and  cerebral 
irritation. 

Terminations  of  Inflammation. — There  are  two  ways  in  which  inflamma- 
tion may  terminate  without  leaving  any  traces  of  its  presence  in  the  part 
affected  :  these  are  by — 1.  Resolution,  and  2.  Metastasis. 

1.  The  termination  by  Resolution  simply  means  a  return  to  health.  The 
pain  and  heat  first  subside,  the  swelling  lessens,  and  lastly  the  redness  passes 
away  :  the  constitutional  symptoms  also  disappear.  With  regard  to  the  more 
intimate  changes  in  the  part  itself,  it  will  be  seen  that  the  dilated  vessels 
contract,  and  the  stagnant  masses  of  blood-discs  are  pushed  on  and  broken  up 
by  streams  finding  their  way  into  and  against  them.  Absorption,  wliich  had 
been  held  in  check  diiring  the  continuance  of  inflammation,  comes  into  play 
and  removes  the  extravasated  matters  ;  and  secretion  becomes  more  active,  and 
helps  to  unload  the  part.  Resolution  may  in  this  way  be  complete  ;  or  it  may 
go  on  to  a  certain  point  and  then  stop,  leaving  one  or  other  of  the  effects  that 
will  immediately  be  mentioned. 

2.  By  Metastasis  is  meant  a  change  in  the  seat  of  the  inflammation — ^its 
sudden  and  complete  disappearance  from  one  part  and  reappearance  in  another. 
This  is  of  extremely  rare  occurrence  ;  it  is  occasionally  seen,  however,  as  in  the 
inflammation  of  the  testis  that  suddenly  supervenes  on  the  disappearance  of  a 
gonorrhoeal  discharge. 

Besides  these  true  terminations,  inflammation  commonly  passes  from  the 
ordinaiy  and  primary  condition  into  some  other  form  of  the  disease.  Thus, 
for  instance,  when  plastic  matter  or  lymph  is  thrown  out,  adJiesive  inflammation 
is  said  to  have  occurred  ;  when  pus  is  produced,  we  have  siqjptirative  inflam- 
mation ;  when  an  ulcer  forms,  ulcerative  inflammation  is  said  to  have  set  in ; 
and  when  the  inflammatory  action  is  of  such  intensity  as  to  cause  the  death  of 
the  part  affected,  gangrenous  inflammation  has  occun-ed.  These  diff'erent  con- 
ditions of  the  inflammatory  process  vary  so  widely  from  its  ordinary  forms, 
and  from  each  other,  as  to  constitute  distinct  diseases,  and  as  such  to  require 
separate  and  distinct  consideration. 

Extension. — When  inflammation  has  once  been  set  up  in  a  part,  it  may 
extend  to  other  portions  of  the  system  in  four  distinct  ways. 

1.  Local  extension  may  occur  by  the  inflammation  spreading  along  the  tissue 
affected  in  its  contimdty ;  as,  for  instance,  along  the  skin,  areolar  tissue,  or 
mucous  membrane. 

2.  Inflammation  may  also  spread  by  contiguity  of  tissue,  passing  from  one 
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affected  structure  to  an  adjacent  healthy  one  ;  thus  we  see  the  opposite  surfaces 
of  an  inflamed  joint  involved  in  disease  at  opposed  points. 

3.  Inflaniniation  may  extend  to  distant  parts  tlu-oiigh  the  medium  of  the 
Hood ;  this  fluid  being  altered  and  depraved,  and  increasing  the  liability  to 
inflammation  in  other  parts,  as  in  some  of  the  eiTatic  forms  of  erj^sipelas  ;  or 
convej-ing  pus  to  a  distance,  as  in  jihlebitis,  and  thus  giving  rise  to  numerous 
centres  of  inflammation. 

4.  Inflammation  may  be  carried  to  a  distant  part  by  metastasis,  as  has  already 
been  stated. 

Effects  of  Inflammation. — Closely  allied  to  the  local  symptoms  of  in- 
flammation are  the  local  effects  of  this  disease.  These  consist,  first,  of  changes 
in  the  consistence  of  the  part  inflamed,  wMch  may  be  of  two  kinds  :  Induration, 
chiefly  as  a  consequence  of  chronic  inflammation,  occasioned  by  the  turgescent 
state  of  the  vessels  of  the  part,  or  the  effusion  of  plastic  matter  within  it ;  and 
Softening,  chiefly  after  acute  inflammation,  depending  partly  on  the  infiltration 
of  effused  liquids  into  the  textures,  and  partly  on  a  disintegration  of  the  sub- 
stance, and  thiis  a  lessening  of  the  consistence  even  of  the  hardest  tissues,  by 
impairment  of  their  nutrition  :  thus  an  inflamed  bone  may  be  cut  and  pared 
down  with  a  knife,  or  the  ligaments  of  an  inflamed  joint  become  so  soft  as  to 
admit  of  spontaneous  dislocation.  This  softening  may  ultimately  lead  to  the 
interstitial  absorption  of  a  part,  which  becomes  shrunken  and  contracted  after 
inflammation.  Ulceration,  as  will  hereafter  be  fully  stated,  is  not  an  unfrequent 
consequence  of  this  softening  and  atrophy  conjoined  with  rigidity,  as  we  see  in 
those  joints  that  have  undergone  inflammation. 

In  chronic  inflammation  we  not  unfrequently  find  that  increased  nutritive 
activity  of  the  part  leads  to  an  increase  in  its  size  and  growth,  partly  owing  to 
actual  augmentation  in  bulk  of  the  tissues  of  the  part  ;  in  many  cases,  however, 
being  rather  dependent  on  effusion  into  the  areolar  membrane. 

Interstitial  absorption  and  gradual  wasting  of  a  part,  without  previous  softening, 
often  occur  as  an  effect  of  inflammation.  Thus,  a  blow  on  the  hip  will  occasion 
absorption  and  shortening  of  the  neck  of  the  femur. 

Loss  of  transparency  in  structures  that  are  normally  translucent  is  a  common 
effect  of  chronic  inflammation,  as  may  every  day  be  observed  in  the  cornea  or 
in  the  capsule  of  the  crystalline  lens  ;  in  some  cases  this  rather  depends  vipon 
a  modification  of  nutrition  than  upon  the  deposit  of  new  matter  upon  the 
part.  In  other  cases,  again,  it  proceeds  from  the  deposition  of  plastic  matter 
in  or  upon  it. 

Varieties  of  Inflammation. — The  symptoms,  terminations,  and  effects  of 
inflammation  that  have  just  been  described,  are  those  which  characterise  the 
more  ordinary  forms  of  the  disease.  In  practice,  however,  we  recognise  many 
important  varieties  of  this  affection.  These  may  be  refen-ed  to  thi-ee  heads,  as 
they  affect  its  Duration,  its  Intensity,  or  its  Character. 

1.  Duration. — The  disease  may  be  acute  or  clu-onic,  varying  from  a  few  days 
to  many  years,  being  especially  persistent  in  those  structures  that  are  naturally 
lea.st  vascular,  as,  for  instance,  bones  and  joints. 

2.  Intensity. — When  the  symptoms  are  well  marked,  the  redness  and  heat 
great,  the  tension  considerable,  and  perhaps  the  pain  severe,  with  corresponding 
constitutional  disturbance,  the  inflammation  is  said  to  be  active  or  acute;  when 
of  a  less  intense  character,  it  is  termed  subacute;  and  when  there  are  merely 
redness  and  swelling,  with  little  or  no  pain,  and  but  slight  constitutional  dis- 
turbance, the  disease  is  said  to  be  of  a  passive  land.  The  duration  of  the  in- 
flammation commonly  influences  its  intensity,  which  is  usually  less  in  the  more 
chronic  cases ;  but  very  frequently  we  find  the  reverse,  and  when  of  but  short 
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duration  it  may  be  subacute  or  passive,  whereas  some  forms  of  a  very  chronic 
character  may  retain  great  activity,  and  are  especially  liable  to  recuiTcnt  active 
attacks. 

3.  Character. — If  the  inflammation  be  circumscribed,  occirrring  in  a  healthy 
constitution,  and  tending  after  a  moderate  time  to  terminate  in  resolution,  it  is 
called  healths/  ov  2Megmonous.  If  the  vessels  become  distended  and  dilated,  the 
blood  circulate  slowly,  the  redness  be  of  a  pui-plish  tinge,  and  the  swelling 
considerable,  with  but  little  heat,  the  disease  is  said  to  be  congestive.  Of 
unhealthy  inflammation  there  are  nimierous  varieties  :  the  diffuse,  having  a 
tendency  to  spread  widely  unchecked ;  the  strumous,  modified  by  scrofula  ;  and 
the  sjjecijic  inflammations  that  arise  from  special  causes,  and  are  frequently 
capable  of  self-propagation. 

Causes  op  Inflammation. — The  causes  of  inflammation  may  be  divided, 
like  those  of  all  other  diseases,  into  predisposing  and  exciting  ;  and  these  again 
may  either  be  of  a  strictly  local  character,  or  may  act  locally  through  the  medium 
of  the  constitution. 

Local  Predisposing  Causes. — Though  every  tissue  of  the  body  is  susceptible  to 
inflammation,  yet  some  parts  are  more  liable  to  it  than  others.  This  cannot  be 
owing  to  any  greater  degree  of  vascularity  ;  for  we  find  that  the  tissues  lining 
the  interior  of  a  joint  more  readily  and  more  violently  inflame,  though  they  are 
almost  extravascular,  than  a  portion  of  the  mucous  membrane,  which  is  so 
abundantly  supplied  with  vessels.  Indeed,  serous  and  synovial  membranes 
are  more  liable  than  most  other  tissues  to  inflammatory  excitement.  Whatever 
the  reason  of  this  maybe,  there  are  two  sets  of  causes  that  more  especially  pre- 
dispose tissues  to  inflammation. 

Thus,  habitual  overuse  or  overstimulation  of  a  part,  by  producing  deter- 
mination of  blood  to  it,  may  readily  drive  it  into  inflammation, 

Wlien  a  part,  having  once  been  the  seat  of  inflammation,  has  been  left  in 
a  weakened  or  impaired  state,  it  will  be  more  liable  to  the  occurrence  of  a 
second  attack  of  inflammation,  having  less  resisting  power ;  hence,  also,  subse- 
quent attacks  are  induced  by  less  active  exciting  causes  than  were  required  at 
first  to  call  the  disease  into  action  ;  we  see  this  in  the  inflanunatory  affections 
of  eyes  and  joints.  Then,  again,  a  tendency  to  local  congestion  or  stasis  will 
dispose  to  inflanmiation,  very  slight  overstimulation  inducing  the  disease  when 
the  vessels  of  the  part  are  already  overloaded  ;  this  is  often  seen  in  the  case  of 
varicose  veins,  the  congested  skin  readily  running  into  inflammation. 

Constitutional  Predisposing  Causes. — It  is  of  great  conseqiience  to  ascertain 
whether  any  constitutional  predisposition  to  inflammation  exists  ;  and  if  so, 
what  its  precise  nature  is  ;  for  the  progress  of  the  local  affection  will  in  a  great 
measure  be  dependent  on  the  amoimt  of  constitutional  predisposition.  The 
constitutional  predisposing  causes  are  of  two  kinds. 

1.  Inflammation  is  predisposed  to  by  a  state  of  general  overstimulation  of  (lie 
vascular  and  nervous  sijstems.  This  condition  may  be  hereditary,  as  in  the 
sanguine  temperament,  or  dependent  on  youth  or  sex  ;  or  it  may  be  acquired 
by  habitual  indiUgence  at  table  :  the  induction  of  plethora  and  gout  giving 
rise  to  a  habit  of  body  that  is  peculiarly  favour-able  to  the  developement  of 
inflammation.  Inflammations  occiu-ring  in  this  habij  of  body  are  usually  of  the 
sthenic  variety,  though  not  rinfrequently  accompanied,  in  the  case  of  persons 
accustomed  to  alcoholic  stimulants,  by  fever  of  an  ii'ritative  form. 

2.  A  directly  opposite  condition  of  the  system  equally  disposes  the  person  to 
inflammatory  attacks.  Thus  a  state  of  vascular  and  nervous  de2)r€ssion,  by 
lessening  the  reacting  power  of  the  constitution,  causing  a  loss  of  tone  in  the 
vascular  system  with  ready  tendency  to  congestion  of  tlie  vessels  and  to  stagna- 
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tion  of  bloocl,  disposes  to  inllaraiuatiou.  In  this  way  infiainmatory  actions  are 
especially  apt  to  occur  in  scrofulous  patients,  in  wlioni  the  general  powera  are 
enfeeLletl ;  and  in  such  individuals  they  occiu-  under  the  inlluence  of  exciting 
causes  less  in  degree  than  those  which  affect  persons  in  whom  nutrition  is 
more  actively  carried  on.  Here  inflammation  usually  assumes  tlie  passive, 
congestive,  or  asthenic  forms. 

Exciting  Causes. — These  are  very  mmierous  and  simple  in  their  action. 
Commonly,  mechanical  injuries  are  those  that  occasion  surgical  inflamma- 
tions;  which  ai-e,  indeed,  set  up  by  nature  as  the  means  of  repairing  the 
effects  of  the  injury. 

Cliemical  agencies,  as  the  application  of  caustics  and  undue  extremes  of  heat 
and  cold,  are  also  amongst  the  most  common  exciting  causes.  The  applica- 
tion of  the  virus  of  certain  morhid  poisom,  as  of  syphilis  and  the  malignant 
pustule,  directly  occasions  it.  And  lastly,  certain  states  of  the  hloocl  give  rise 
to  it,  as  we  observe  in  those  conditions  of  the  system  in  Avhich  boils,  car- 
bimcles,  &c.,  are  produced. 

An  inflammation  will  often,  though  not  necessarily,  vary  greatly  in  cha- 
racter according  as  it  arises  from  a  constitutional  or  a  traumatic  cause.  When 
an  inflanmiation  of  an  organ,  as  of  the  Imig,  arises  from  an  idiopathic  or 
constitutional  cause,  a  predisposition  must  previously  have  existed  in  the 
system,  leading,  under  the  influence  of  slight  variations  of  external  circum- 
stances, as  exposure  to  a  draught  of  cold  air  or  to  wet,  to  the  developement 
of  the  local  disease.  The  inflammation  will,  therefore,  usually  be  prone  to 
become  wide-spread,  and  frequently  has  a  tendency  to  assume  a  low  type. 
In  the  case  of  a  similar  inflammation,  as  of  the  lung,  following  an  injury,  as 
a  wound  of  the  organ,  in  an  otherwise  perfectly  healthy  subject,  the  disease 
will  be  localised  in  the  seat  of  injury  ;  having  little  tendency  to  spread,  and 
usually  affecting  the  active  sthenic  character.  If,  however,  the  constitution 
be  in  a  bad  state,  and  the  blood  unhealthy,  or  if  the  patient  be  exposed  to 
unfavourable  hygienic  conditions,  a  very  slight  injury  may  develoj)e  a  wide- 
spread inflammation,  which  will  then  always  assume  a  low  form,  and  usually 
an  erysipelatous  character. 

Treatment  of  Inflammation. — The  Treatment  of  Inflammation  may  be 
divided  into  the  Preventive  and  the  Curative. 

The  Preventive  Treatment  can  be  employed  only  in  inflammations  super- 
vening on  injury.  In  it  the  principal  point  to  be  attended  to  is,  the  removal 
of  the  local  and  constitutional  causes  of  irritation.  By  doing  this,  the  occur- 
rence of  inflammation  ia  a  part  that  has  been  injirred  or  otherwise  disposed 
to  its  accession  may  be  entirely  prevented,  or,  if  this  be  not  accomplished, 
much  lessened  in  severity. 

The  local  preventive  treatment  of  inflammation  is  best  carried  out  by  the 
removal  of  all  sources  of  irritation,  by  absolute  rest  of  the  part,  and  by  the  free 
application  of  cold.  If  the  injury  be  superficial,  and  not  very  severe,  lint 
dipped  in  cold  water,  frequently  renewed,  may  be  ajiplied  ;  or,  if  the  sldn  be 
imbroken,  an  evaporating  lotion  may  be  used.  Should  a  limb  or  joint  be 
severely  injured,  cold  irrigation  will  be  a  preferable  mode  of  reducing  its  tem- 
perature. This  may  most  conveniently  be  done  by  suspending  over  the  part  a 
large  wide-mouthed  bottle,  fuU  of  water,  in  wliich  a  few  pieces  of  ice  may,  if 
necessary,  be  put ;  one  end  of  a  skein  of  cotton,  well  wetted,  is  then  allowed  to 
hang  in  the  water,  whilst  the  other  is  brought  over  the  side  of  the  bottle.  Tliis, 
acting  as  a  syphon,  causes  a  continual  droj)ping  upon  the  part  to  which  the 
cold  is  to  be*  applied  (Fig.  51).  In  some  cases  the  application  of  pounded 
ife  in  a  bladder,  or  of  cold  evaporating  lotions,  may  be  preferred  to  the 
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irrigation.  Dry  cold  may  lie  advantageoufily  substituted  for  tlie  moist  in 
many  cases.    It  has  the  advantage  of  not  soddening  tlie  skin,  and  is  less 

likely  to  be  followed 
by  gangrene,  which 
may  result  in  conse- 
quence of  the  too 
incautious  or  long- 
continued  use  of 
cold  and  moisture. 
The  dry  cold  Ls  best 
applied  by  putting 
pounded  ice  into 
a  thin  vulcanised 
India-rubber  bag,  as 
recommended  by 
Esmarch. 
At  the  same  time 
Fig.  01. -In-igating  Apparatus.  all  constitutional 

irritation  must  be  removed  by  abstinence,  rest,  and  a  free  aperient. 

In  imdertaking  the  Curative  Treatment  of  inflammation,  the  Surgeon  must 
not  allow  himself  to  be  guided  by  the  name  of  the  affection  with  which  he 
has  to  do,  but  he  must  be  influenced  in  the  means  that  he  adopts  by  the  con- 
stitutional condition  of  the  patient,  by  the  type  of  the  inflammatory  fever,  and 
by  the  state  of  the  diseased  part ;  for  nothing  presents  greater  variety  than  the 
management  of  the  inflammatory  process  in  different  conditions  of  the  patient, 
and  in  the  different  phases  of  that  affection.  We  shall  accordingly  consider  the 
treatment  of  inflammation  as  applied  to  the  acute  and  sthenic,  the  asthenic  and 
irritative,  and  the  chronic  varieties  of  the  disease. 

Treatment  of  Acute  Inflammation  with  Fever  of  the  Sthenic  Type. 
— In  the  treatment  of  this  variety  of  the  disease,  active  and  energetic  measures 
must  early  be  had  recourse  to,  especially  if  the  patient  be  young  and  strong. 
There  is  no  aft'ection  that  is  more  under  the  control  of  the  Surgeon  than  this 
when  occurring  in  a  healthy  constitution,  and  in  which  more  can  be  done  by 
active  means  early  employed.  It  is  consequently  of  the  first  importance  that 
precious  time  be  not  lost  by  the  employment  of  inefficient  measures  ;  other- 
■wise  important  local  changes  and  irremoveable  alterations  of  structure  may 
ensue.  It  is  also  of  great  consequence  to  remove  the  disease  fuUy  ;  not  only  to 
subdue  it,  but  to  extirpate  it,  lest  it  degenerate  into  some  of  the  more  chronic, 
passive,  and  intractable  forms. 

The  first  thing  to  be  attended  to  in  the  treatment  of  the  sthenic,  and  of 
all  the  other  varieties  of  inflammation,  is  the  removal  of  the  cause.  Thus,  rest 
must  be  afforded  to  a  diseased  joint,  light  removed  fi-om  an  inflamed  eye,  and  a 
foreign  body  taken  ovit  of  the  flesh  in  which  it  is  lodged. 

The  next  great  indication  is  to  lessen  the  determination  of  blood  to  the  pai-t. 
The  measures  for  accompHshiug  tliis  comprise  what  is  termed  the  antiiMogistic 
treatment.    This  consists  of  constitutional  and  local  means. 

Constitutional  Treatment  of  Acute  Inflammation. — The  most  jjower- 
ful  and  efficient  means  that  we  possess  is  certainly  blood-letting ;  and,  when  the 
inflammation  is  sufficiently  extensive  and  severe,  and  the  patient's  powers 
warrant  it,  we  may  have  recoiu'se  to  the  abstraction  of  blood.  But,  as  blood 
can  easily  be  taken  away,  but  cannot  readily  be  restored  to  a  patient,  we 
should  never  remove  it  imnccessai'ily,  lest  permanent  ill  eft'ects'to  the  health 
ensue.    Blood-letting  is  certainly  not  often  required  in  the  treatment  of 
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siirgietil  intlammations  ;  and  it  should  be  especitdly  avoided  in  very  young 
and  in  very  old  subjects;  in  tlie  udiabitants  of  large  to-svns  generally;  or  in 
those  in  whom  inlhxnnnation  of  a  specific  character  occurs  :  hence  in  hospital 
or  in  private  practice  it  is  now  often  found  advisable  to  have  recourse  to 
other  means  in  its  stead.  It  should  never  be  had  recourse  to  unless  an 
oi^an  of  gi-eat  importance  to  the  economy,  as  the  lung  or  brain,  for  instance, 
be  inflamed,  or  so  injiu-ed  that  inflanunation  of  it  is  imminent ;  or  rmless  a 
tissue,  like  the  transpai-ent  structui'e  of  the  eye,  be  affected,  in  which  it  is 
absolutely  necessary,  at  any  risk,  to  cut  short  an  inflammation  before  it 
gives  lise  to  change  of  sU'Uctiu'e,  which,  however  slight,  would  be  fatal  to 
the  utUity  of  the  part.  The  quantity  of  blood  that  should  be  taken  neces- 
sarily varies  greatly,  according  to  the  age  and  constitution  of  the  patient, 
and  the  nature  of  his  disease  ;  and  it  is  of  importance  to  bear  iu  mind  that, 
when  blood-letting  is  required,  the  system  tolerates  the  loss  of  the  vital 
fluid  in  a  way  that  it  does  not  otherwise.  The  eff'ect  produced  on  the  pulse 
and  on  the  system  should  be  the  guide  to  the  quantity  to  be  taken  away. 
A  decided  impression  should  be  produced  by  blood-letting,  not  so  much  on 
the  fi'equency  of  the  pulse,  as  on  its  character ;  that  should  guide  us,  and 
not  the  mmiber  of  oimces  drawn.  The  point  to  be  obtained  is  the  greatest 
eifect  upon  the  system  with  the  least  loss  to  the  patient  ;  hence  the  blood 
should  be  taken  from  a  large  orifice  in  the  median  basilic  or  the  cephalic 
vein,  the  patient  sitting  upright.  In  repeating  the  venesection,  we  must  be 
guided  by  the  impression  that  has  been  made  upon  the  disease,  and  by  the 
state  of  the  pulse.  By  blood-letting,  when  it  is  indicated  by  the  severity  of 
the  inflammation,  or  by  the  importance  of  the  part  afi'ected,  we  not  only 
lessen  the  force  of  the  circulation,  but  we  also  abstract  at  once  fi-om  the 
system  a  quantity  of  blood  that  has  been  deteriorated  by  an  accumulation 
of  the  products  of  the  waste  of  inflamed  tissues  in  it.  It  is  especially  in 
those  forms  of  inflammation,  therefore,  in  which  the  blood  is  early  and 
abimdantly  charged  with  these  products,  in  which  it  is  superfibrinated  to  a 
great  extent,  as  in  inflammation  of  serous  membranes  and  of  fibrous  tissues, 
that  blood-letting  has  been  proved  by  experience  to  be  of  service. 

Whether  blood-letting  be  had  recourse  to  or  not,  we  must  endeavour  to 
set  the  secretions  free,  and  in  this  way  to  clear  the  blood  of  the  morbid 
products  accumulated  in  it.  If  we  can  bring  about  a  full  action  from  the 
liver  or  bowels,  with  copious  bilious  evaciiations,  abundant  secretion  of  acid 
perspiration  from  the  skin,  or  a  copious  discharge  of  urine  loaded  with 
Uthates,  we  shall  often  at  once  cut  short  the  disease.  With  these  views, 
purgatives,  diaphoretics,  and  diuretics  are  to  be  administered. 

Purgatives  should  always  be  given  early,  except  in  some  special  cases  of 
acute  inflammation  of  the  abdominal  organs.  They  clear  the  intestinal  canal, 
free  the  secretions,  and  equalise  the  cu'culation.  In  general,  it  mil  be  foimd 
most  advantageous  to  administer  a  mercurial,  followed  by  a  brisk  saline  purge  ; 
and  this  should  be  repeated  from  time  to  time  dui'ing  the  progress  of  the  case. 

Diuretics  and  diaphwetics  requh'e  to  be  administered  Ji'equently  diu'ing  the 
day.  If  the  skin  be  hot  and  dry,  antimonials  should  be  given  in  small  and 
repeated  doses  ;  these  may  advantageously  be  conjoined  with,  or  replaced  by 
.salines,  such  as  the  citrate  of  potass,  the  acetate  of  ammonia,  or  nitre.  In  this 
way  the  force  of  the  heart's  action  is  lessened,  and  the  sldn  and  Iddneys  are 
called  into  active  operation.  It  is  also  probable  that  the  salines  alter  the 
constitution  of  the  blood,  dissolving  the  fibrine  and  lessening  tlie  quantity  of 
water,  both  of  which  constituents  are  in  excess  in  inflammation. 

In  many  fomvs  of  sthenic  inflammation,  especially  in  those  whicli  aff"ect 
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th.e  serous  and  fibrous  memloranes,  we  do  not  possess  a  more  efficient  agent 
than  mercury,  administered,  not  as  a  piu'gative,  but  as  an  alterative  to  the 
system.  And  I  confess  that  I  can  in  no  way  give  my  adherence  to  the 
doctriaes  of  those  who,  disregarding  the  daily  evidence  of  professional  ex- 
perience, deny  the  utility  of  the  prej)arations  of  this  mineral  in  the  treat- 
ment of  inflammatory  disease.  Mercmial  remedies  are  of  special  service 
in  aiding  the  operation  of  other  medicines.  Dim-etics,  diaphoretics,  and 
purgatives,  will  freqiiently  not  act  properly  unless  conjoined  with  a  mercu- 
rial. In  inflammation  the  prej)arations  of  mercury  act  as  direct  antiphlo- 
gistic agents,  lessening  the  quantity  of  fibriae  in  the  blood,  and  equalising 
the  circulation.  They  are  of  especial  value  in  promoting  the  absorption  of 
exudation  matters,  more  especially  of  lymph,  as  we  may  see  happening  under 
their  influence  in  certain  diseases  of  the  eye.  They  appear  to  do  this  rather 
by  lowering  the  vascular  action  of  the  part,  and  thus  allowing  the  absorption 
to  be  carried  on,  which  had  been  arrested  during  the  persistence  of  the 
inflammation,  than  by  any  specific  influence  exercised  over  the  effused  fibrine. 
Care,  however,  is  required  m  the  administration  of  mercmy.  In  irritable  or 
cachectic  constitutions  it  should  not  be  given  at  all,  or  not  without  great 
caution.  It  is  best  borne  by  strong  constitutions,  and  ia  acute  inflammation 
of  the  serous  and  fibrous  tissues. 

Calomel,  blue  pill,  and  mercury  and  chalk,  are  the  preparations  usually 
employed  when  the  mineral  is  given  by  the  mouth.  Wlien  it  is  administered 
endermically,  the  mercurial  oiatment  is  preferred  ;  and  the  use  of  the  mineral 
is  in  general  continued  until  the  gums  become  spongy,  and  a  red  line  is  formed 
at  their  edge ;  the  patient  experiencing  a  coppery  taste  in  the  mouth,  and  the 
breath  becoming  fetid.    It  is  not  necessary  to  induce  profase  salivation. 

It  is  especially  the  combination  of  calomel  "vvith  opium  that  produces  the 
most  beneficial  effects  in  the  treatment  of  active  surgical  inflammation.  Two 
grains  of  calomel,  and  half  a  grain  or  a  grain  of  opium,  or  five  grains  of 
Dover's  powder  with  three  of  mercury  and  chalk,  every  fourth  or  sixth  hour, 
tranquillise  the  system  and  lessen  vascular  action  in  a  remarkable  manner, 
especially  in  acute  inflammation  affecting  the  jaws,  the  eye,  or  the  serous 
membranes. 

Opium  is  not  only  of  use  in  the  way  that  has  just  been  indicated,  but  is 
of  essential  service  in  allaying  the  pain  and  irritability  that  often  accom- 
pany inflammation,  especially  in  many  inflammatory  affections  of  the  bones  and 
joints.    In  the  form  of  Dover's  powder,  it  is  of  especial  value  in  this  resj)ect. 

In  the  treatment  of  acute  inflammation,  it  is  of  essential  consequence  that 
the  patient  should  be  kept  at  rest,  in  a  well-regulated  temperature,  and  on  low 
diet;  in  fact,  the  more  complete  the  abstinence  in  this  respect  is,  the  more 
rapidly  do  therapeutic  means  act  and  the  febrUe  symptoms  cease. 

Local  Treatment  op  Acute  Inflammation. — This  is  of  the  utmost  im- 
portance, as  it  directly  influences  the  tissues  and  vessels  that  ai-e  deranged  in 
action.  It  consists  of  means  of  the  most  varied  and  opposite  characters.  Heat 
and  cold ;  iced  water  and  hot  fomentations  ;  astringenst  and  sedatives — are 
all  employed,  and  all  with  success,  but  each  only  in  certain  stages  and  forms  of 
the  disease ;  and  the  art  in  conducting  the  local  treatment  of  inflammation 
consists  in  adapting  the  various  means  at  our  disposal  to  the  particular  con- 
dition of  the  case  before  us. 

Local  hlood-letting  is  the  most  efficient  means  we  possess  iji  directly  lessening 
vascular  action  in  a  part,  as  by  it  we  take  the  blood  dii-ectly  from  the  inflamed 
and  turgid  vessels.  It  may  be  used  in  addition  to,  though  it  is  noM'  very 
commonly  employed  in  preference  to,  general  blood-letting  :  especially  if  the 
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inflanuuation  be  not  severe,  or  if  it  occur  at  either  of  the  extremes  of  life,  in 
women,  and  in  persons  generally  of  feehle  power. 

Blood  may  be  taken  locally  by  2'>unctures,  scarifications,  or  incisions,  or  by 
leeching  or  cupping. 

Punctures  and  iiicisions  can  only  be  practised  in  inflammation  of  the  cuta- 
neous and  exposed  mucous  surfaces,  due  attention  being  had  to  subjacent  parts  of 
importance.  They  constitute  a  very  efficient  means  of  relief  to  the  part,  as  not 
only  is  blood  removed,  but  an  exit  is  afforded  for  effused  matters  ;  tension  is 
consequently  materially  lessened,  and  the  tendency  to  sloughing  and  other  evil 
after-consequences  perhaps  prevented.  The  removal  of  the  tension  of  inflamed 
parts  is  not  only  of  the  greatest  advantage  locally,  but  is  of  considerable  service 
to  the  system  at  large  by  lessening  the  pain  and  general  irritation  that  are 
always  occasioned  by  it.  The  pimctures  should  be  made  -with  a  fine  lancet,  in 
parallel  rows  over  the  inflamed  surface,  and  should  not  exceed  a  quarter  of  an 
inch  in  depth.  The  incisions  must  always  be  made  in  the  axis  of  the  limb,  and 
should  be  so  arranged  as  to  afford  the  greatest  possible  relief  to  the  tension  of 
the  parts.  Their  extent  superficially  and  in  depth  must  vary  according  to  the 
seat  of  the  inflammation.  Thus  in  the  inflamed  conjunctiva  they  must  of 
course  be  very  limited,  ■whilst  in  phlegmonous  inflammation  of  a  limb  they 
may  be  of  much  greater  extent.  Caie,  however,  must  always  be  taken  not  to 
■wound  superficial  arteries  or  veins.  A  modification  of  puncture  is  sometimes 
practised  by  opening  the  veins  in  the  neighbourhood  of  the  inflamed  part  at 
several  points  at  once.  Thus,  in  inflammation  of  the  testis  the  scrotal  veins 
may  advantageously  be  punctured.  The  bleeding  from  punctures  and  incisions 
should  always  be  encourged  by  warm  fomentations. 

Leeches  are  usefully  applied  to  the  neighbourhood  of  inflamed  parts,  but 
should  not  be  put  upon  the  inflamed  surface  itself,  as  their  bites  irritate. 
There  are  certain  situations  in  ■u'hich  leeches  should  not  be  placed,  as  over  a 
large  subcutaneous  vein,  or  in  regions  ■where  there  is  much  areolar  tissue,  as 
the  scrotum  or  eyelids,  lest  troublesome  haemorrhage  or  ecchymosis  result.  So, 
also,  they  should  not  be  applied  near  a  specific  ulcer,  lest  their  bites  become 
inoculated  by  the  discharge.  The  bleeding  from  a  leech-bite  should  be  encou- 
raged by  warm  pordticiug  or  fomentations  for  some  time  after  the  animal  has 
dropped  off.  In  this  way  from  half  an  ounce  to  an  ounce  of  blood  may  be 
taken  by  each  leech.  There  is  usually  no  difficulty  ia  arresting  the  hsemor- 
rhage  from  the  bite  ;  should  there  be  any,  continued  pressure  with  some  scraped 
liut,  felt,  matico,  or  powdered  alum,  -will  accomplish  this.  If  tliis  do  not 
succeed,  -which  may  happen  in  some  situations  where  pressure  cannot  be  con- 
veniently applied,  as  on  the  neck  and  abdomen,  particularly  in  young  children, 
a  piece  of  nitrate  of  silver  scraped  to  a  point,  or  a  heated  -wire  introduced  into 
the  bite,  previously  wiped  dry,  or  a  t-wisted  suture  over  and  aroimd  it,  may  be 
required. 

Cupping  is  the  most  efficient  local  means  of  removing  blood  that  we  possess, 
and  the  quantity  extracted  may  be  regulated  to  a  nicety  in  this  way.  It 
cannot,  however,  be  employed  upon  the  inflamed  surface  itself,  on  account  of 
the  pain  and  irritation  that-  ■would  be  occasioned,  and  is  consequently  chiefly 
applicable  to  internal  inflammations.  As  the  scars  made  by  the  scarificators 
continue  through  bfe,  cupping  should  not  be  practised  upon  exposed  surfaces. 

In  cold  and  heat  we  possess  two  most  important  local  means  of  controlling 
inflammation.    They  cannot,  however,  be  employed  indiscriminately, 

C'oW,— There  are  two  stages  of  inflammation  in  which  cold  may  be  employed 
■with  especial  advantage  :  first,  during  the  very  early  and  acute  stage,  rather 
-with  a  view  of  preventing  or  limiting  the  inflammation,  so  that  it  may  not  pass 
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beyond  the  bounds  of  adhesive  action  ;  and  next,  when  acute  inflammation  lias 
passed  off,  the  vessels  of  the  part  remaming  relaxed  and  turgid  :  the  application 
of  cold  acting  as  a  powerful  agent  in  restoring  the  tone  of  the  parts. 

Cold  should  never  be  had  recourse  to  between  these  stages,  when  suppura- 
tion is  coming  on,  or  has  set  in  ;  still  less  should  it  be  employed  when  there  is 
a  tendency  to  mortification.  Its  long-continued  and  incautious  use  may  indeed 
be  followed  by  profuse  suppuration  or  extensive  sloughing  of  the  inflamed 
part. 

The  modes  of  applying  cold  vary  according  to  the  part  affected  and  the  stage 
of  the  inflammation.  In  the  early  and  acuter  stage,  and  if  the  surface  be 
inflamed,  evaporating  spirit  lotions,  to  which  sedatives  may  sometimes  be 
advantageously  added,  are  the  best.  If  it  be  wished  to  influence  the  whole 
substance  of  a  limb,  ii'rigation  with  cold  water  should  be  adopted  (Fig.  51). 
If  it  be  intended  that  the  effect  of  the  cold  penetrate  deeply,  as  in  inflammations 
of  joints,  of  the  head,  spine,  or  chest,  it  may  be  applied  by  means  of  poimded 
ice.  The  ice  is  best  applied  by  being  placed  in  a  bladder,  gut,  or  a  Mackintosh 
bag,  partially  filled.  Dr.  Esmarch  has  especially  pointed  out  the  great  advan- 
tage of  using  ice  in  an  India-rubber  bag,  which  always  remains  dry,  and  from 
the  use  of  which  no  danger  from  frost-bite  is  to  be  apprehended,  as  may  occur 
from  the  long-continued  use  of  cold  and  wet  applications.  With  the  view  of 
removing  the  congestion  consecutive  on  inflammation,  cold  douching  or  sj)onging 
is  most  eflicacious. 

Warmth  and  moisture  conjoined  are  of  the  utmost  service  in  the  treatment  of 
inflammation  during  the  height  of  that  process — diuing  that  period  when  cold 
applications  are  not  admissible.  By  these  means,  tension  is  relaxed,  effusion  is 
favoured,  and  thus  the  over-distended  vessels  are  relieved.  If  continued  for 
too  long  a  time,  however,  these  means  favour  congestion,  and  sodden  the  parts. 
Warm  applications  are  especially  serviceable  in  all  cases  of  inflammation 
attended  by  much  pain,  more  particularly  if  this  occur  from  tension  ;  and  they 
are  especially  tiseful  when  suppuration  is  threatening,  or  has  come  on,  and  in 
many  cases  where  there  is  a  tendency  to  slough. 

When  abscess  threatens,  or  the  sm-face  is  broken,  nothing  affords  so  much 
relief  as  a  well-made  poultice,  either  of  linseed-meal  or  of  bread ;  this,  made 
soft  and  smooth,  and  not  spread  too  thickly  on  the  cloth  containing  it,  should 
be  applied  as  hot  as  the  patient  can  bear  it. 

Water-dressing,  consisting  of  doubled  lint,  Avell  soaked  in  tepid  water,  and 
covered  by  oiled  silk,  or  thin  gutta-percha,  extending  fi-om  half  an  inch  to  an 
inch  beyond  it  on  all  sides,  may  be  advantageously  substituted  for  a  poultice,  if 
the  sore  be  small,  and  the  inflammation  limited. 

Fomentations  of  warm  water,  or  of  decoction  of  poppy  and  camomile  flowers, 
applied  by  means  of  flaimels  wrung  out  of  these  liquids,  or  of  bags  containing 
the  boiled  plants,  well  soaked  in  the  decoction,  squeezed  out,  and  applied  hot 
are  very  useful  in  extensive  superficial  inflammations.  The  flannels  and  bags 
should  be  well  covered  with  oil-sUk  or  Mackintosh  cloth,  so  as  to  retain  the 
heat,  and  to  prevent  evaporation.  Spongio-piline  may  be  used  as  a  substitute 
for  ordinary  fomentations  in  cases  in  which  the  surface  is  mibroken. 

Position. — The  inflamed  part  should  always  be  placed  in  such  a  position  as 
to  facilitate  the  return  of  blood  from  it.  Unless  this  be  done,  the  pain  is 
greatly  increased,  and  the  congestion  augmented.  Hence  the  part  requires  to 
be  elevated  on  a  level  with,  or  above,  the  rest  of  the  body.  All  motion  and 
use  must  likewise  be  interdicted,  as  favom-ing  determination  and  increasing 
pain. 

These  are  the  means  by  which  acute  active  inflammation  is  arrested  and 
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cured.  In  their  employment,  we  must  endeavour  to  proportion  tlie  activity  of 
our  measures  to  tlie  age,  constitution,  and  vigoiu-  of  the  patients,  and  to  the 
seat  and  intensity  of  the  local  disease  ;  and  must  continue  the  treatment  until 
the  inflammatory  action  is  not  only  arrested,  but  has  entirely  suhsided,  the 
part  being  restored  to  its  ordinaiy  healthy  state. 

Treatment  of  Acute  Inflammation  with  Constitutional  Symptoms  op 
THE  Asthenic  and  Irritative  Types. — Having  now  discussed  the  treatment 
of  ordinaiy  acute  inflammation  in  its  sthenic  form,  we  must  next  say  a  few 
words  on  the  management  of  the  asthenic  and  irritative  varieties  of  the  disease. 
These  forms  of  inflammation  derive  their  peculiarities  more  from  the  character 
of  the  constitutional  disturbance  that  accompanies  them,  than  from  any  pecu- 
liarity in  the  local  afl'ection.  Hence  it  is  not  in  the  topical  treatment  of  the 
disease,  but  in  the  management  of  the  constitutional  condition,  that  the  prin- 
cipal difference  exists  between  these  and  the  other  varieties  of  inflammation. 

In  considering  this  part  of  our  subject,  it  is  of  especial  importance  to  banish 
the  term  "  antiphlogistic  ;"  for  the  same  treatment  that  would  arrest  inflamma- 
tion in  one  form  of  the  disease,  would  certainly  favour  its  progress  in  another. 
Nothing  appears  to  me  to  be  more  unscientific  than  to  endeavoitr  to  treat  all 
inflammations  on  one  xmiform  plan.  Surely  the  scoffers  at  medical  science 
have  some  groimd  for  doubting  at  least  the  wisdom  of  its  Professors,  when  they 
see  one  set  of  practitioners  treating  every  inflammatory  disease  with  depletion, 
antimony,  and  calomel,  whilst  others  teach  that  the  panacea  for  all  inflamma- 
tions consists  in  brandy,  ammonia,  and  bark.  It  is  impossible  that  both 
methods  can  be  right,  as  exclusive  plans  of  treatment.  But  the  error  lies  in 
making  them  exclusive.  Each  is  sendceable,  and  indeed  alone  applicable  in 
its  own  particular  cases.  And  between  these  extremes  lie  a  multitude  of  forms 
of  disease,  in  which  endless  modifications  and  combinations  of  these  two 
methods  of  treatment — the  stimiilating  and  the  depletory — must  be  adopted  by 
the  Surgeon  in  order  to  meet  the  varying  conditions  of  his  patient.  The  local 
symptoms  that  constitute  the  inflammatory  process,  whether  occurring  exter- 
nally or  internally,  in  the  conjimctiva  or  in  the  limg,  are  associated  with 
constitutional  disturbance  that  varies  according  to  the  age  and  the  constitutional 
condition  of  the  patient.  It  is  the  type  that  is  affected  by  this  constitutional 
disturbance,  its  sthenic  or  its  adynamic  character,  as  indicated  by  the  pulse  and 
by  the  tongue,  and  not  the  mere  diagnosis  of  the  local  disease,  that  must  guide 
the  Surgeon  in  the  adoption  of  his  line  of  practice.  We  may  advantageously 
treat  with  antimony  and  blood-letting  acute  iuflammation  of  the  conjimctiva,  or 
that  which  is  the  consequence  of  a  woimd  of  the  lung,  in  an  otherwise  healthy 
and  robust  man  of  thirty  ;  whilst  in  a  broken  man  of  seventy,  ammonia,  bark, 
port  wine,  and  brandy  would  be  equally  proper  ;  but  if  we  were  (except  under 
peculiar  and  exceptional  circumstances)  to  reverse  this  treatment — to  stimulate 
the  young  or  vigorous,  and  to  deplete  the  aged  or  feeble — we  should  act  con- 
trary to  common  sense,  and  probably  destroy  rather  than  cure  our  patients.  It 
is  of  far  greater  importance  to  be  able  to  estimate  accurately  the  true  constitu- 
tional condition  of  the  patient,  than  to  be  able  to  form  a  minute  diagnosis  of  the 
precise  seat,  extent,  and  depth  of  the  local  mischief.  It  is  a  fatal  error,  too  often 
committed,  to  attach  too  much  consequence  to  the  recognition  of  the  local  malady, 
and  too  little  importance  to  the  character  of  the  constitutional  disturbance 
attending  it.  The  Surgeon  who  acts  thus  runs  the  risk  of  treating  the  Name 
and  not  the  Disease.  If  we  treat  erysipelas  or  pneumonia  as  mere  afl"cctions  of 
the  skin  or  limg,  on  one  uniform  plan,  without  reference  to  the  type  of  the 
constitutional  disturbance  accompanying  them,  we  shall  miserably  err  in  a  con- 
siderable proportion  of  the  cases.  But  if,  paying  but  little  attention  to  the 
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local  affection,  except  so  far  aa  its  cliaracters  indicate  the  general  type  of  the 
disease,  we  make  the  constitution  of  our  patient  our  guide,  and  deplete  or 
stimulate  according  to  the  state  in  which  Ave  find  it,  and  thus  perhaps  treat  two 
patients  with  the  same  disease,  so  far  as  name  is  concerned,  on  totally  opposite 
plans,  we  shall  not  act  inconsistently,  hut  in  strict  conformity  to  the  natural 
condition  of  the  patient  and  of  his  disease. 

It  may  be  stated,  as  a  general  rule,  though  doubtless  one  to  wliich  there  are 
many  exceptions,  that  the  inflammations  occurring  in  internal  organs,  as  in 
the  limg  or  brain,  from  direct  and  severe  injury,  are  usually  more  acute,  more 
active,  and  attended  by  constitutional  symptoms  of  a  more  sthenic  character 
than  when  the  same  organs  are  affected  by  inflammation  arising  independently 
of  traiunatic  causes. 

We  must,  then,  be  entirely  guided  in  the  means  that  we  adopt  by  the 
condition  of  the  patient,  the  state  of  the  tongue  and  pidse,  and  the  general 
character  of  the  symptoms.  If  these  from  the  first  partake  of  the  asthenic  or 
irritative  type,  we  cannot  at  any  period  have  recourse  to  the  treatment  that  has 
been  recommended  iu  sthenic  inflammation.  If  the  disease  commence  in  an 
active  form,  the  fever  progressively  assuming  a  lower  and  lower  character 
merging  into  the  asthenic  and  irritative  types,  so  must  we  gradually  alter  the 
nature  of  our  general  treatment ;  and  this  is  always  a  delicate  procedure, 
requiring  much  caution.  Though  the  inflammatory  fever  may  at  first  assume 
the  sthenic  form,  if  there  be  reason  to  believe,  from  the  broken  constitution  of 
the  patient,  or  from  the  congestive  or  passive  character  of  the  local  inflamma- 
tion, that  the  constitutional  symptoms  will  not  long  contiaue  of  this  type,  we 
must  be  extremely  cautious  how  we  lower  the  patient  by  active  depletion  ;  for, 
however  high  the  fever  may  at  first  run  (and  in  these  cases  there  is  often  febrile 
disturbance  of  a  very  active  character  for  the  first  few  days),  the  disease  speedily 
expends  its  force  and  rapidly  subsides  into  a  low  form.  In  cases  of  this  kind, 
which  are  of  very  common  occurrence  in  London  practice,  more  particularly  in 
hospitals,  we  should  never  bleed,  but  content  ourselves,  after  clearing  out  the 
bowels,  with  keeping  the  patient  quiet  on  a  moderately  low  diet,  and  adminis- 
tering diaphoretic  salines.  As  the  symptoms  gradually  merge  into  the  typhoid 
type,  the  pulse  with  increasing  fi-equency  diminishing  in  power,  the  tongue 
becoming  diy  and  dark,  and  the  other  symptoms  of  asthenia  beginning  to  show 
themselves,  we  must  begin  to  give  some  stimulant  in  combination  with  the 
salines.  The  carbonate  of  ammonia  in  five  or  ten  grain  doses,  or  even  more, 
may  be  given  with  bark,  or  in  an  effei-vescent  form  with  fifteen  grains  of  the 
bicarbonate  of  potass  and  a  sufficient  quantity  of  citric  acid,  every  third  or 
fom-th  hour.  The  nourishment  must  be  increased  ;  and  v,njiQ  or  alcoholic 
stimulants  must  be  conjoined  Avith  it,  in  proportion  as  the  symptoms  of  debility 
become  more  and  more  urgent.  In  eftectiug  this  change,  we  must  be  careful 
not  to  run  into  the  error  of  overstimulating  om-  patient ;  this  may  be  avoided 
by  observing  the  influence  exercised  on  the  pulse  and  tongue  by  the  change  in 
treatment. 

In  the  majority  of  cases,  this  stimulating  plan  is  not  well  borne  during  the 
first  few  days  after  the  setting  in  of  an  inflammation,  esjjeciallj^  if  there  be 
gastric  irritation  and  sickness  ;  but  when  the  more  active  sjonptoms  show  a 
tendency  to  subside,  when  the  bowels  have  been  well  cleansed  out,  and  the 
skin  is  beginning  to  assume  a  slight  degree  of  moisture,  then  it  may  be  resorted 
to  with  every  probability  of  success. 

In  many  cases,  however,  it  happens  that  the  symjitoms  so  rapidly  sink  into, 
or  from  the  very  first  assume,  so  asthenic  a  character,  that  the  only  treatment 
wliich  holds  out  a  chance  of  saving  the  patient's  life  consists  in  the  early  and 
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free  administration  of  tonics  and  stimulants,  with  mild  nourishment,  such  as 
ammonia  and  hark,  wine,  hrandy,  or  porter,  with  heef-tea  and  arrowToot ;  and 
of  these,  large  quantities  may  he  required  in  the  four-and-twenty  hom-s,  the 
patient  evincing  a  tendency  to  sink  whenever  their  use  is  intemipted.  Although 
stimulants  be  freely  administered  in  these  cases,  the  food  should  be  bland  and 
capable  of  easy  assimilation.  It  is  worse  than  useless  to  give  meat,  &c.,  when 
the  patient  cannot  digest  it ;  but  beef-tea,  eggs,  and  farinaceous  food,  may  be 
given  in  large  quantities  with  advantage.  The  brandy-and-egg  mixture  of  the 
Pharmacopoeia,  if  well  made,  combining  nutriment  and  stimulus,  is  the  best 
remedy  that  can  be  administered  in  many  cases  of  low  inflammation. 

Under  this  plan  of  treatment  the  tongue  will  be  foimd  to  become  moist,  the 
brown  sordes  to  clear  ofl"  from  the  inside  of  the  mouth,  the  pulse  to  become 
steady  and  fiill,  sleep  to  be  procured,  and  the  strength  maintained.  The 
more  I  see  of  surgical  inflammation,  the  more  confldence  do  I  feel  in  this 
stimulating  plan  of  treatment,  which  is  the  only  method  of  carrying  patients 
through  those  low  fonns  of  visceral  inflammation  that  are  so  frequent  in 
hospital  practice.  The  liability  to  these  inflammations  will  also  be  materially 
lessened  by  the  early  employment  of  a  stimulating  plan  of  treatment  after 
injuries  and  operations. 

As  the  asthenic  passes  into  the  irritative  form,  we  may  find  it  necessary  to 
conjoin  opiates  with  the  general  treatment. 

In  the  low  forms  of  inflaimnatory  fever,  congestive  pneumonia  and  asthenic 
bronchitis  frequently  supervene.  In  this  complication,  the  following  draught 
may  be  advantageously  given  every  third  or  fourth  hour  : — R  Tincturae  Cam- 
phorse  comp.  tti  xx.  ad  xxx.,  Ammonise  Carbonatis  gr.  v.  ad  x.,  Decocti  Senegee 
3  iss.  Rubefacients,  blisters,  or  dry  cupping  may  also  be  applied  to  the  chest. 
The  diarrhoea  that  not  unfrequently  occurs  must  be  met  with  opiates  and 
astringents  ;  and  if  the  uriue  cannot  be  passed,  it  must  be  drawn  off  by  the 
catheter. 

Treatment  of  Chronic  Inflammation. — The  treatment  of  ckronic  in- 
flammation is  far  more  difficult,  and  requires  much  more  attention,  than  that  of 
the  acute  form  of  the  disease.  Chronic  inflammation  is  so  frequently  compKcated 
with  various  imhealthy  conditions  of  the  system,  and  with  an  impaired  state  of 
the  general  health,  by  which,  indeed,  it  is  often  kept  up,  that  much  practical  tact 
and  skill  are  required  in  carrying  out  the  therapeutic  indications  properly. 

Constitutional  Treatment  op  Chronic  Inflammation. — In  the  treatment 
of  chronic  inflammation  we  have  not  only  to  subdue  inflammatory  action,  but 
also  to  remove  structural  changes  and  other  effects  induced  by  it.  Hence,  oui" 
object  is  not  to  produce  a  great  and  sudden  impression  on  the  system,  as  we 
are  often  required  to  do  in  the  treatment  of  the  acute  affection.  It  is  not  in 
this  way  that  chronic  inflammation  can  ever  be  cured,  or  its  effects  removed. 
The  patient  might  be  bled  to  death,  and  still  the  increased  vascular  action 
would  go  on  ia  the  inflamed  part,  so  long  as  there  was  a  drop  of  blood  circu- 
lating in  his  vessels.  It  is  true  that  the  same  antiphlogistic  means  are  employed 
in  arresting  the  chronic  as  in  cutting  short  the  acute  form  of  the  disease,  but  in 
a  less  energetic  manner  ;  our  object  being  to  induce  a  gradual  and  continuous 
improvement  in  the  state  of  the  system  and  of  the  diseased  part.  Local  nutri- 
tion is  always  modified  in  chronic  inflammation  ;  and  it  can  only  be  restored 
to  its  normal  condition  by  close  attention  to  all  the  circumstances  that  tend  to 
improve  the  patient's  general  health,  as  weU  as  by  producing  an  imj)ression  on 
the  part  itself  by  appropriate  local  means.  Hence,  in  the  treatment  of  chronic 
inflammation,  hygienic  measures  are  of  the  first  consequence.  In  most  cases, 
nothing  can  be  done  without  proper  attention  to  these ;  and  much  can  be  done 
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by  these  that  cannot  be  affected  by  any  more  direct  medicinal  means.  The 
treatment  of  tliis  fonn  of  inflammation  must  likewise  be  varied  according  as  it 
is  of  an  uncomplicated  character,  occurrmg  in  an  otherwise  healthy  constitu- 
tion, and  assimiing  a  sthenic  type  ;  or  as  it  occurs  in  a  cachectic  and  feeble 
system,  assuming  a  congestive  or  passive  character  ;  or  as  it  is  met  with  in  an 
unliealthy  constitution,  affecting  a  specific  form. 

In  the  management  of  these  various  forms  of  ckronic  inflammation  the 
patient  must  be  kept  at  rest,  and,  if  the  disease  be  at  all  extensive,  confined  to 
bed.  He  should  be  in  pure  aii-,  and,  as  a  general  rule,  be  put  on  a  light  and 
■unstimulating  diet.  The  regulation  of  the  diet  is  of  much  consequence,  «ind 
the  amount  and  quality  of  the  nourishment  afforded  must  be  carefully  pro- 
portioned to  the  age,  strength,  and  previous  habits  of  the  patient,  as  well  as  to 
the  degree  and  the  seat  of  the  inflammation,  and  the  form  of  constitutional 
fever  that  accompanies  it.  In  the  more  acute  form  of  chronic  inflammation, 
farinaceous  slops,  at  most  beef-tea,  and  light  puddings,  can  be  allowed.  In  the 
less  active  forms  occurring  in  feeble  constitu.tions,  with  depression  of  general 
power,  animal  food  of  a  light  kind  may  be  given,  and  the  scale  of  nouiishment 
increased  imtil  stimulants,  as  beer,  wine,  or  brandy,  are  allowed.  Nothing 
requires  greater  nicety  in  practice  than  to  proportion  the  diet,  and  to  determine 
the  cases  in  which  stimulants  are  necessary.  It  may  be  stated  generally  that, 
the  more  the  disease  assumes  the  asthenic  and  passive  forms,  the  more  are 
stimulants  required  ;  rmtU,  at  last,  in  the  truly  adynamic  type,  our  principal 
trust  is  in  these  agents,  and  large  quantities  of  wine,  brandy,  and  ammonia  are 
required  to  maintain  life. 

Mercury  is  of  essential  service  in  the  more  active  forms  of  chronic  inflam- 
mation ;  but  in  all  cachectic  and  strumous  constitutions  it  shoidd,  as  much 
as  possible,  be  avoided.  It  is  not  only  of  great  use  in  arresting  the  further 
progress  of  the  disease,  but  especially  in.  causing  the  absorption  of  some  of  the 
effusions  that  result  fi-om  it,  and  in  removing  some  of  the  other  effects  of  chronic 
inflammation,  such  as  thickening,  hardening,  and  opacity  of  the  parts.  It 
should  be  given  in  small  doses  for  a  considerable  length  of  time,  untU  the  gums 
are  slightly  affected.  In  many  cases  of  depressed  power  it  may  be  very  ad- 
vantageously conjoined  with  bark  or  sarsaparilla.  The  most  useful  prepara- 
tions are  calomel  in  haK-grain  or  grain  doses,  and  the  iodide  of  mercury  in 
the  same  quantities  ;  or,  if  a  gradual  and  continuous  effect  be  required,  the 
bicliloride  in  doses  from  one-sixteenth  to  one-eighth  of  a  grain. 

Iodide  of  potassium  is  an  alterative  and  absorbent  of  the  greatest  value, 
especially  in  chronic  inflammations  of  fibrous  or  osseous  tissues  occurring  in 
strumous  constitutions.  In  these  it  may  often  be  substituted  ■ndth  great 
advantage  for  mercury,  and  given  in  those  cases  in  which  that  mineral  would 
otherwise  be  administered.  In  many  cases,  it  is  of  essential  service  after  a 
mercurial  course  ;  some  days  should,  however,  be  allowed  to  elapse  after  the 
mercury  is  discontinued  before  the  iodide  is  given,  otherwise  profuse  salivation 
or  even  sloughing  of  the  gimis  is  apt  to  result. 

Sarsaparilla  is  a  very  valuable  remedy  if  obtained  good,  and  forms  an  admii'- 
able  vehicle  for  the  preparations  of  mercury  or  iodine.  The  fluid  extract  of  red 
Jamaica  sarsaparilla,  carefuUy  prepared,  is  that  to  which  I  give  the  preference  ; 
and  where  the  inflammation  is  associated  with  want  of  power,  its  value  is 
certainly  very  great. 

God-liver  oil  is  of  the  very  greatest  value  in  the  various  strumous  forms  of 
chronic  inflammation  in  debilitated,  emaciated,  cachectic,  and  strumous  sub- 
jects ;  it  may  be  given  in  some  veliicle,  such  as  imlk,  orange- wine  or  juice,  tliat 
covers  its  taste.   In  some  cases  it  is  advantageously  conjoined  with  the  iodide  of 
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potassium  ;  or,  when  there  is  much  want  of  power,  and  strumous  ansomia  is 
present,  with  the  preparations  of  iron.  It  is  more  jmrticularly  in  children  and 
yoimg  people  that  it  is  of  service  in  removing  the  various  effects  of  chronic 
inflammation. 

Purgatives  are  often  required  in  chronic  inflammation.  In  rohust  suhjects 
in  whom  the  disease  is  active,  salines  may  be  employed  ;  to  which,  if  there 
be  a  rheumatic  tendency,  colchicum  may  advantageously  be  added.  As  a 
general  rule,  warm  aperients,  such  as  the  compound  decoction  of  aloes,  with 
RocheUe  salt,  answer  best  ;  and  in  children  a  powder  composed  of  one  part 
of  merciuy  and  chalk,  two  of  carbonate  of  soda,  and  four  of  rhubarb,  will  be 
foimd  very  serviceable. 

Local  Treatment  op  Chronic  Inflammation. — In  chronic  inflammation, 
our  local  means  of  treatment  are  much  more  varied  than  in  the  acute  form  of 
the  disease. 

Local  blood-letting  is  often  required  with  a  view  of  directly  unloading  the 
vessels  of  the  part  ;  and  this  is  accomplished  by  scarification,  leeching,  or 
cupping.  Scarification  is  principally  employed  in  chronic  inflammation  of  the 
mucous  membranes.  Leeches  may  very  usefully  be  employed,  in  some  forms 
of  chronic  inflammation,  by  applying  two  or  three  at  a  time,  and  repeating  this 
application  every  second  or  third  day. 

Warmth  and  moisture  are  not  so  serviceable  in  chronic  as  in  acute  inflam- 
mation, and  care  should  be  taken  that  they  be  not  continued  for  so  long  a  time 
as  to  sodden  the  parts.  An  astringent  or  stimulant,  such  as  liquor  plumbi  or 
spirits  of  wine,  may  often  advantageously  be  added  to  the  warm  ajDplication. 

Cold  is  seldom  required  in  any  but  the  advanced  stages  of  chronic  inflamma- 
tion, in  which  there  are  debility  and  passive  congestion  of  the  vessels  of  the 
part.  In  order  to  remove  this  state  of  things,  its  application  should  not  be 
continuous,  but  should  be  made  twice  or  thrice  a  day,  so  as  to  occasion  a  sudden 
shock,  and  produce  a  constringent  effect  upon  the  enfeebled  circulation  of  the 
part.  This  is  best  done  by  piunping  or  pouriug  cold  water  from  a  height,  or 
by  douching,  and  should  be  followed  by  active  fi-iction  with  the  hands. 

Friction  is  often  of  great  service  in  some  of  the  forms  of  congestive  inflamma- 
tion, by  the  removal  of  the  thickening,  stiffening,  and  induration  that  result. 
Friction  may  be  practised  either  with  the  naked  hand,  or  with  some  embroca- 
tion of  a  stimulating  or  absorbent  character. 

Counterirritants  are  amongst  the  most  energetic  local  means  that  we  possess 
for  combating  chronic  inflammation.  Rubefacients,  in  the  shape  of  stimulating 
embrocations,  to  which  absorbents,  such  as  mercurial  ointment,  may  often 
advantageously  be  added,  are  usefully  employed  as  adjuncts  to  friction. 

By  means  of  blisters  applied  either  directly  over  the  inflamed  part,  or  at  a 
little  distance  from  it,  the  surface  being  kept  raw  and  exuding  by  some  stimu- 
lating application,  effusions  and  those  chronic  structm-al  changes  that  accompany 
the  more  advanced  stages  of  inflammation  may  be  removed. 

In  the  latter  stages  of  chronic  inflammation,  the  pyogenic  counterirritants  

issues,  setons,  and  the  cautery — may  be  very  advantageously  employed.  By 
these  a  powerful  derivative  action  is  induced,  and  chronic  thickening  may  be 
melted  away. 

Issues  are  of  especial  service  in  chronic  inflammation  of  the  viscera,  joints, 
and  bones,  before  suppuration  has  taken  place  ;  they  should  be  apj)lied  in  the 
soft  parts  over  the  aftected  structures,  and  may  be  kept  open  for  a  very  con- 
siderable length  of  time.  They  are  best  made  in  the  following  manner.  A 
piece  of  common  adhesive  plaster,  about  two  inches  square,  having  a  hole  of 
the  size  of  a  shilling  cut  in  its  middle,  is  fixed  upon  the  part  where  the  issue 
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is  to  he  made  ;  a  piece  of  potassa  fusa,  of  about  the  size  of  half  a  cherry-stone, 
ia  then  placed  on  the  siu'face  left  uncovered  by  the  cii-cular  central  apeiture,  a 
square  piece  of  plaster  being  laid  over  all.  The  patient  experiences  a  burning 
pain  for  abou.t  two  hours,  when  it  ceases  ;  on  removing  the  plasters,  a  black 
slough  con-esponding  ia  size  to  the  central  aperture  will  be  found.  This  must 
be  poulticed  lor  a  few  days,  until  it  separates,  and  the  raw  surface  then  dressed 
with  savine  ointment,  or  stimulated  by  an  issue-bead.  Whenever  it  shows  a 
tendency  to  heal,  it  may  be  kept  open  by  an  occasional  application  of  the 
potassa  fiisa. 

A  Seton,  when  coimter-irritation  is  to  be  applied  over  very  deep-seated  parts, 
is  more  useful  than  an  issue.    The  seton  may  most  conveniently  be  made  in 


Fig.  52. — Introduction  of  a  Seton. 


the  following  way  (Fig.  52).  A  fold  of  skin  about  two  inches  or  more  in  breadth 
is  pinched  up,  and  its  base  transfixed  by  a  narrow-bladed  bistoury.  The  blunt 
end  of  an  eyed  probe,  threaded  with  the  seton,  is  next  pushed  along  the  back 
of  the  blade  fi-om  heel  to  poiat,  which  being  withdrawn  as  the  probe  is  carried 
onwards,  the  seton  is  left  in  the  wound.    A  poultice  should  then  be  apiDUed. 

The  Actual  Cautenj  is  especially  successful  in  deep-seated  chronic  inflamma- 
tion, as  of  joints,  when  a  deep  and  prolonged  action  is  required  to  be  set  up. 
The  cauterising  irons  may  be  of  various  shapes.  They  should  be  heated  to  a 
dull  red  heat,  and  then  quickly  drawn  in  lines,  crossing  one  another,  over  the 
part. 

Astringents  directly  applied  to  the  inflamed  parts  are  of  extreme  service  in 
those  forms  of  congestive  or  passive  inflammation  in  which  the  circulation  is 
sluggish  and  the  capillaries  loaded  ;  they  afford  relief  in  these  cases  by  inducing 
contraction  of  the  vessels.  In  order  to  ensure  their  proper  action,  they  must  be 
employed  of  sufficient  strength  ;  for  if  too  weak  they  irritate,  and  increase 
rather  than  relieve  the  congested  condition.  The  nitrate  of  silver  is  the  astrin- 
gent that  is  commonly  preferred  ;  and  this,  applied  either  solid,  or  in  solution 
containing  from  ten  grains  to  one  drachm  of  the  salt  in  one  oimce  of  distilled 
water,  will  produce  a  very  marked  beneficial  influence  in  congestive  inflamma- 
tion of  the  mucous  and  cutaneous  surfaces. 

Pressure  by  means  of  well-applied  bandages,  elastic  webbing,  or  strapping, 
is  of  essential  service  in  supporting  the  feeble  vessels  in  congestive  inflamma- 
tions. In  many  cases  pressure  may  be  advantageously  conjoined  ■with  absorbents 
and  rubefacients,  as  merciuial  and  camphor  liniments,  or  the  plaster  of  mercury 
and  ammoniacum.  This  treatment,  by  removing  congestion  and  promoting  the 
absorption  of  inflammatory  effusion,  is  especially  useful  in  chronic  forms  of 
inflammation  accompanied  by  thickening  of  parts,  as  in  the  joints  and  testes. 
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CHAPTEE  V. 
— ♦ — 

SECONDAEY  FORMS  OF  INFLAMMATION. 
Inflammation,  if  it  do  not  terminate  Toy  resolution,  passes  from  the  forms 
that  have  just  been  described,  into  others  of  a  secondary  character.    These  are  : 
—1,  the  Effusive  ;  2,  the  Adhesive  ;  3,  the  Suppurative  ;  4,  the  Ulcerative  ; 
and,  5,  the  Gangrenous  Inflammations. 

EFFUSIVE  INFLAMMATION. 

Effusions  are  not  invariably  the  consequences  of  inflammation  ;  serum  and 
blood  are  often  poured  out  independently  of  it.  In  a  natural  and  healthy  state, 
effusion  or  transudation  of  a  watery  flmd  through  the  walls  of  the  capillaries 
is  constantly  going  on  in  all  parts  of  the  body,  this  plasma  serving  an  impor- 
tant purpose  in  the  nutritive  actions  of  the  tissues  which  it  bathes.  It  is  only 
when  this  is  increased  in  quantity  and  altered  in  composition  that  it  becomes 
a  diseased  product,  constituting  oedema  in  the  areolar  tissue,  and  dropsy  in 
serous  or  synovial  cavities.  The  fluid  that  is  thus  exuded  in  sufficient  quantity 
to  accumulate,  is  of  a  watery  character,  being  neither  liquor  sanguinis  nor 
serum  :  not  containing  the  fibrine  of  the  one,  nor  the  proportion  of  albumen 
and  salts  of  the  other.  Its  transudation  is  generally  dependent  upon  venous 
congestion  ;  thus,  if  the  veins  of  the  leg  be  compressed,  oedema  of  the  foot  will 
occur  ;  if  those  of  the  liver  suffer  pressure,  ascites  will  result ;  if  the  renal  veins 
be  obstructed,  albuminuria  will  ensue. 

If  the  pressure  on  the  vessels  be  still  greater,  the  capillaries  may  become  dis- 
tended till  they  rupture,  giving  rise  to  elfusion  of  blood,  as  in  some  forms  of 
epistaxis  and  hcematuria. 

Now,  in  inflammation,  an  increased  degree  of  pressure  exists  in  the  inflamed 
parts,  the  vessels  being  overdistended  as  well  as  dilated,  and  blood  continuing 
to  be  pumped  with  augmented  activity  against  those  that  are  already  turgid  ; 
hence  there  is  a  mechanical  tendency  to  the  occurrence  of  some  effusions,  and  a 
disposition  for  the  inflammation  to  relieve  itself  by  the  distended  vessels  pour- 
ing out  some  of  their  contents.  But,  though  effusions  in.  inflammation  are 
partly  mechanical,  they  are  not  by  any  means  wholly  so  ;  for,  in  many  cases, 
organisable  matter  and  organisms  appear  which  did  not  previously  exist,  and 
which  are  produced  by  the  local  actions  of  the  part. 

The  proper  effusions  of  iaflammation  are — 1,  Blood;  2,  Liquor  Sanguinis  ;  3, 
Serum ;  and  4,  Secretio^is  of  Tissues  or  Organs.  These  effusions  are  in  a  great 
measure  mechanical,  depending  on  the  dynamic  state  of  the  vessels,  though 
doubtless  in  many  instances  modified  by  other  causes  of  a  vital  character. 
Fibrine,  or  lymph,  though  usually  spoken  of  as  an  inflammatory  effusion,  differs 
so  remarkably  in  its  vital  characters  from  the  rest,  and  is  so  evidently  a  new 
formation,  that  I  shall  consider  it  separately. 

The  frequency  with  which  one  or  other  form  of  effusion  occurs  in  different 
tissues,  or  organs,  varies  greatly.  Paget  observes,  "  each  tissue  has  its  proper 
mode  and  products  of  inflammation ;"  hence  particular  kinds  of  effusion  are 
very  rare  in  some,  although  of  common  occurrence  in  other  parts. 

1.  Effusion  of  Blood  often  occurs  in  small  quantity,  tinging  the  other  products 
of  inflammation.  When  this  is  the  case,  the  colouring  matter  is  broken  down 
and  dissolved,  a  condition  indicative  of  a  low  state  of  the  constitutional  powers. 
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In  otlier  cases,  the  hscmorrliage  may  be  abundant,  the  character  of  the  blood 
being  but  little  changed.  Tliis  effusion  is  dependent  upon  overdistension  of 
the  vessels,  with  softening  of  the  tissues,  giving  rise  to  rupture  of  the  capillaries, 
"without  which  it  cannot  occur,  there  being  no  such  tiling  as  transudation  of 
blood  in  inflammation.  HaBmorrhage  of  this  kind  most  fieqiuently  occurs  from 
mucous  surfaces,  which  readily  bleed  when  inflamed.  It  may  also  happen 
from  the  ruptm-e  of  new  vessels  in  fi'eshly  deposited  lymph. 

2.  Effusion  of  Liquor  Sanguinis. — In  this  case,  the  fluid  parts  of  the  blood 
transude,  leaving  the  red  cor]puscles  beliind.  It  is  occasionally  met  with  in 
so-called  serous  effusions,  into  the  tunica  vaginalis  for  instance  ;  so  also  the 
serum  contained  in  the  bleb  of  a  blister  is  really  liquor  sanguinis  ;  and  Paget 
has  found  that  in  this  there  is  most  fibriiie  when  there  is  most  strength  of  con- 
stitution. This  fluid  is  not  uncommonly  met  with  in  the  subcutaneous  and 
submucous  areolar  tissues  ;  about  the  glottis,  and  in  the  scrotum,  for  instance, 
giving  rise  to  a  gelatinous  semi-traus|)arent  swelling  of  the  part.  In  these 
cases,  the  more  fluid  portions  are  sometimes  absorbed,  leaving  the  fibrine,  thus 
constituting  the  condition  termed  solid  cedema.  The  fibrine  in  this  eSiision 
often  does  not  coagulate  so  long  as  it  is  retained  in  the  body  ;  but  when  it  is 
removed,  solidification  ensues. 

3.  Serous  or  Albuminous  Effusions  are  very  common  in  slight  or  subacute 
inflammations  of  serous  and  areolar  tissues,  giving  rise  to  dropsies  and  oedema. 
They  most  frequently  contain  a  small  admixture  of  fibrine,  approaching  some- 
what to  the  characters  of  the  last-mentioned  effusion.  The  quantity  of  the 
fibrine  contained  in  them  is  usually  a  measure  of  the  degree  of  the  inflamma- 
tion. These  serous  acctmiulations  fonn  and  are  absorbed  with  great  rapidity, 
and  their  absorption  is  usually  most  rapid  when  the  fibrillation  is  least. 

4.  Secretions  of  Tissues  and  Organs  undergo  changes  in  quantity  and  quality, 
under  the  influence  of  inflammation.  The  quantity  is  at  first  increased  ;  but 
during  the  active  stage  of  the  inflammation,  when  there  is  much  tension,  it 
becomes  diminished,  the  part  being  ahnost  dry ;  as  the  inflammatory  action 
subsides,  and  relaxation  of  the  vessels  ensues,  it  again  becomes  increased. 

The  alteration  in  quality  in  secretions  fi'om  glands  is  chiefly  due  to  the 
admixture  of  morbid  secretions  from  the  mucous  membrane.  When  a  serous 
membrane  is  inflamed,  the  secretion  not  only  accimudates  in  greatly  increased 
quantity,  as  in  acute  hydrocele,  but  it  becomes  turbid  by  the  admixtiu'e  of 
flakes  of  lymph,  which  are  sometimes  so  abundant  as  to  give  it  a  pm-iform 
appearance.  In  other  cases  true  pus  is  formed,  as  in  inflammation  of  the 
anterior  chamber  of  the  eye,  teiminating  in  hypopyon.  In  inflammations  of 
the  areolar  tissue  the  quantity  of  fluid  is  either  simjfly  increased,  or  it  becomes 
fibrinous,  occasioning  solid  oedema  and  induration.  In  inflammation  of  the 
mucous  membranes  the  most  important  modifications  of  secretion  occui*.  The 
first  effect  is  to  cause  the  transudation  of  a  serous  fluid  fi'om  the  mucous  mem- 
brane, the  secretion  becoming  clear,  watery,  and  abmidant.  As  the  inflamma- 
tion increases,  exudation-corpuscles  and  large  quantities  of  epithelial  scales  are 
thrown  off,  and,  mixing  with  the  mucus,  make  it  viscid  and  tenacious — rojoy,  as 
it  is  termed.  In  the  more  advanced  stages  we  find  pus  and  exudation-corpuscles, 
with  epithelial  scales,  constituting  the  various  forms  of  muco-pus  and  of  true 
purulent  secretion, 

ADHESIVE  INFLAMMATION. 

The  Adhesive  Is  that  form  of  inflammation  whicli  terminates  in  the  effusion  of 
fibrine,  lymph,  or  plastic  matter ;  it  may  hence  be  termed  fibrinous  or  plastic 
inflammation. 
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The  study  of  the  products  of  this  form  of  inflamiaation  is  of  great  import- 
ance ;  not  only  because  they  form  the  basis  of  adhesive  action,  but  because 
they  are  the  media  from,  by,  and  in  which  all  the  reparative  effects  of  inflam- 
mation take  place,  and  the  reconstruction  of  destroyed  tissue  is  effected. 
Lymph,  the  material  of  repair  employed  by  nature,  has  an  independent  and 
inherent  \dtality  by  which  it  is  organised,  ii-respectively  of  the  forces  of  the 
parts  aroimd  it.  It  is  capable  of  development  into  various  tissues,  and  of 
degeneration  into  structures  lower  in  the  scale  of  organisation.  Many  of  the 
ulterior  products  of  inflammation  are  but  instances  of  the  development  or 
degeneration  of  lymph. 

Although  lymph  is  usually  observed  by  the  Surgeon  in  a  semi-solidified  form, 
hence  often  termed  "  coagulable  lym2}h,"  it  must  necessarily  be  separated  from 
the  vessels  in  a  fluid  state.  This  separation  is  not  a  mechanical  act,  but  a  vital 
phenomenon,  analogous  perhaps  to  the  process  of  nutrition,  by  which  a  living 
organised  fluid,  possessing  -uathin  itseK  the  power  of  self-development  and  of 
organisation  into  tissues,  is  separated  or  eliminated  from  the  blood.  It  is  this 
fibrine,  lymph,  or  plastic  matter  that  plays  so  important  a  part  as  a  reparative 
agent  in  surgery  ;  that  is  seen  as  a  covering  to  the  surface  of  recent  wounds, 
glazing  them  in  a  few  hours,  and  causing  speedy  union  to  take  place  between 
their  opposed  sides  through  its  intervention. 

Characters  of  Lymph. — The  plastic  (Williams)  or  fibrinous  (Paget) ;  and 
the  aplastic  (Williams),  croupous  (Rokitansky),  or  corpuscular  (Paget),  are  the 
two  varieties  imder  which  lymph  is  presented  to  the  Surgeon. 

The  Fibrinous  or  Plastic  is  the  true  healthy  coagiilable  lymph.  When  first 
poured  out  it  is  liquid,  but  it  speedily  coagulates  into  a  whitish,  greyish,  or 
yellowish-white,  elastic  semi-transparent  substance,  somewhat  resembling  the 
buff  of  coagulum.  Chemically  considered,  it  is  not  composed  of  pm-e  fibrine, 
but  contains  an  admixture  of  oily  and  saline  matters,  which  are  necessary  for 
its  development.  This  form  of  lymph  is  only  met  with  in  healthy  and  vigo- 
rous individuals,  usually  as  the  result  of  inflammation  consecutive  upon  cleanly 
cut  wounds.  Under  the  microscope  it  appears  filamentous  in  structure,  being 
made  up  of  delicate  interlaced  fibrillse. 

The  Corpuscular,  Aplastic,  or  Groupous  lymph  differs  remarkably  from  the 
variety  that  has  just  been  described.  In  this,  coagulation  does  not  take  place, 
but  corpuscles  float  fi-ee  in  a  thin  clear  serous  liquid.  This  variety  of  lymph  is 
met  with  in,  and  is  indicative  of,  cachectic  states  of  the  system.  The  corpuscles 
which  characterise  it,  commonly  go  by  the  name  of  exudation-cells;  they 
resemble  in  general  characters  the  white  corpuscles  of  the  blood,  or  those  met 
■with  in  the  fluid  contained  in  the  lymphatic  vessels.  Gulliver  states,  however, 
that  exudation-cells  are  larger  and  more  irregular  in  size  and  shape  than  these, 
and  usually  exliibit  from  two  to  three  nuclei  when  treated  with  acetic  acid. 
They  form  in  about  four-and-twenty  hours  after  inflammation  has  been  set  up  ; 
and  may  either  develop,  passing  upwards  through  fibro-ceUs,  caudate-ceUs,  &c., 
into  filaments  ;  or  may  degenerate  into  pus-corpuscles,  granule-cells,  granular 
matter,  and  debris. 

These  two  piimary  forms  of  lymph,  the  fibrinous  and  the  corpuscular-,  are 
almost  always  found  together,  but  existing  in  various  proportions  in  the  same 
exudation-mass ;  the  relative  quantity  of  the  one  or  the  other  element  deter- 
mining whether  it  shall  undergo  development  or  degeneration.  Paget  observes 
that  "  the  larger  the  proportion  of  fibrine  in  any  specimen  of  ijiflammatory 
lymph  (provided  it  l)e  healthy  fibrine),  tlie  greater  is  the  likelihood  of  its  being 
organised  into  tissue;"  this  preponderance  of  fibrine  being  ijidicative  of 
adhesive  inflammation.   And  "the  larger  the  proportion  of  corpiiscles,  the 
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greater  the  probability  of  suppuration  or  some  other  degenerative  process ;"  the 
preponderance  of  corpuscles  being  a  general  feature  of  suppurative  inflammation. 

Why  does  lymph  at  difl'crent  times  assume  different  fonns,  fibrine  prepon- 
derating in  some,  corpuscles  in  other  cases  1  Or,  in  other  words,  why  do  we 
find  a  tendency  to  adhesive  inflammation  in  some,  to  suppurative  inflammation 
in  others  ?  TMs  qiiestion,  wliich  has  been  closely  investigated  by  Hunter, 
Bichat,  Roldtansky,  and  C.  J.  B.  Williams,  has  been  very  clearly  replied  to  by 
Paget  as  referable  to  three  causes  : — 1.  The  state  of  the  blood  ;  2.  The  seat  of 
the  inflammation  ;  3.  The  degree  and  character  of  the  inflammation. 

1.  State  of  the  Blood. — Paget  applied  blisters  to  thirty  difi'erent  patients,  and 
collected  the  sero-fibrinous  fluid  that  accimiulated  in  the  blebs.  In  those  who 
were  sufi'ei-ing  from  purely  local  diseases,  the  constitution  being  otherwise 
healthy,  the  fibrine  was  firm,  filamentous,  and  elastic  ;  in  cachectic  or  phthisical 
patients  it  was  almost  whoUy  corpuscular ;  with  every  intermediate  variety, 
according  to  the  condition  of  the  system.  As  a  general  rule,  in  young  persons 
and  in  those  of  soimd  constitution,  the  fibrine  is  plastic  ;  hence  it  is  in  these 
individuals  that  we  may  chiefly  look  for  the  union  of  woimds  by  adhesive 
inflammation. 

2.  The  Seat  of  inflammation  modifies  its  product  very  considerably,  as  Bichat 
and  Hunter  long  ago  pointed  out.  Serous  membranes  are  prone  to  fibrinous, 
the  mucous  to  suppurative  inflammation ;  and  in  areolar  tissue,  both  fibrine 
and  corpuscles  are  found.  This  general  rule,  however,  is  subservient  to  the 
state  of  the  constitution,  and  to  the  influence  of  certain  specific  diseases.  Thus 
in  diphtherite  and  croup,  lymph  is  poured  out  on  the  mucous  membrane  of  the 
throat ;  whilst,  in  empyema,  pus  is  formed  in  the  cavity  of  the  pleura. 

3.  The  Degree  and  Character  of  the  inflammation  modify  considerably  the 
product.  In  slight  inflammations  it  is  almost  always  corpuscular  ;  in  the  more 
acute  and  active,  of  a  fibrinous  character.  Certain /or??is  of  inflammation  are 
always  attended  by  specific  products.  In  pysemia,  for  instance,  all  the  products 
have  a  suppurative  tendency,  even  when  serous  membranes  are  inflamed.  In 
croup,  on  the  other  hand,  there  is  a  disposition  to  plastic  effusion  even  on 
mucous  surfaces. 

After-changes. — Lymph  that  has  been  poured  out  is  susceptible  of  three 
important  changes  :  viz..  Absorption,  Development,  and  Degeneration. 

When  lymph  rmdergoes  Absorption,  it  probably  breaks  up  and  dissolves  in 
the  fluids  of  the  pait,  being  carried  off  by  the  vessels  ;  these  changes  we  not 
ivnfreqiiently  see  taking  place  in  an  inflamed  eye. 

Development  of  Lymph. — In  a  healthy  constitution  and  -ndth  a  healthy  local 
condition,  lymph  evinces  an  upward  tendency  in  the  scale  of  development, 
becoming  vascular,  and  being  converted  into  a  fibro-cellular  material.  This 
development  may  be  arrested  by  the  following  three  conditions  :  viz.,  the  state 
of  the  iDatient's  health  ;  the  continuance  of  the  inflammation  j  and  a  congestive 
state  of  the  part  itself. 

If  the  health  be  impaired  or  broken,  aU  development  ceases  :  this  process 
being  essentially  dependent  upon  constitutional  force  and  -sdgour.  Hence  the 
necessity  of  maintaining  the  patient's  powers,  if  we  look  for  healthy  and  com- 
plete reparative  action  in  a  part. 

The  continuance  of  inflammation  beyond  a  certain  point  in  intensity  prevents 
the  development  and  proper  organisation  of  lymph.  Thus,  in  a  wound  or  an 
ulcer  Avliich  becomes  inflamed,  all  reparative  action  is  at  once  arrested,  and  the 
lymph  already  deposited  may  retrograde  or  become  absorbed.  This  property 
in  local  inflammation  of  imprinting  a  retrograde  coiu-se  upon  lymph  that  has 
already  been  deposited,  is  taken  advantage  of  by  the  Surgeon,  who  dissolves 
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away  a  hard  and  chronic  tliickening  of  a  part  by  exciting  inflammation  in  the 
centre  of  it  Avith  potassa  f  usa. 

Local  congestion  of  a  pai-t  effectually  prevents  the  deposit  of  lymph.  Thus, 
no  reparative  action  takes  place  in  an  ulcer  seated  on  a  congested  limb. 

In  imdergoing  development,  lymph  always  passes  into  the  fibro-cellular  state, 
beyond  which  it  very  frequently  does  not  proceed.  Tliis  fibro-ceUular  tissue, 
so  fomied,  is  the  common  connecting  medium  of  wounds,  and  the  tissue  of 
which  cicatrices  are  composed ;  we  see  it  on  the  face  of  a  stump,  binding 
together  aU  the  tissues,  muscles,  nerves,  and  vessels  in  one  common  bond.  It 
is  of  this  fibro-cellular  substance  that  adhesions,  bands,  false  membranes, 
thickenings,  and  opacities  are  commonly  formed. 

Plastic  matter  may  also  be  developed  into  bone,  passing  through  a  fibrous,  or 
fibro-cellular  transformation  ;  and,  lastly,  we  see  it  developed  into  epithelial 
scales,  such  as  are  commonly  found  in  cutaneous  cicatrices. 

Vascularisation  of  Lymph. — In  lymph  that  imdergoes  development,  blood- 
vessels are  seen  to  make  their  aj^pearance  at  an  early  period.  With  regard  to 
the  precise  time  of  their  formation,  Depuytren  and  Villermd  state,  from  their 
experiments  on  dogs,  that  twenty-one  days  are  required  ;  and  Travers,  from  his 
experiments  on  the  frog's  web,  fixed  the  same  period  as  that  in  which  red  blood 
begins  to  pass.  In  the  human  subject,  however,  the  lymph  on  the  surface  of 
an  ulcer  or  wound  certainly  appears  to  become  vascular  long  before  this. 

How  are  the  new  vessels  formed  ? — ^by  development  in  the  lymph  ?  or  by  ex- 
tension from  surrounding  parts  ?  Hunter  and  Eokitansky  incline  to  the  former 
opiniom  Travers  and  Quekett,  who  investigated  the  matter  fully,  believed  that 
the  vessels  are  always  projected  into  the  lymph  from  neighbouring  parts  ;  and 
Paget  agrees  with  these  observers.  Travers  states  distinctly,  as  the  result  of  his 
observations,  which  are  borne  out  by  the  results  of  the  experiments  of  the  late 
Dr.  Tod,  that  "  there  is  no  such  thing  as  independent  vascularisation ;  the 
whole  business  of  organisation  is  of  and  from  the  margin  of  the  wound." 

According  to  Travers,  the  following  are  the  periods  of  development  of  vessels 
in  a  frog's  web  wliich  has  been  wounded. 

Up  to  the  fourteenth  day,  there  is  stasis  of  blood  in  the  vessels  adjoining  the 
wotmd.  From  the  fourteenth  to  the  twenty-first  day,  channels  are  opened  in 
the  plastic  matter,  at  first  colourless,  then  admitting  single  blood-corpuscles  ; 
from  the  twenty-first  to  the  twenty-eighth  day,  the  circulation  is  more  active, 
the  vessels  enlarging  and  anastomosing ;  in  the  fifth  week,  transi^arent  capil- 
laries pass  across  from  the  coloured  arteries  to  the  veins  ;  and  in  the  sixth  week 
there  is  the  formation  of  new  vessels  in  loops,  half-circles,  &c. 

The  steps  by  which  this  interesting  process  is  accomplished,  are  the  following. 
At  first,  small  lateral  dilatations  or  pouches  appear  at  some  points  on  the  walls 
of  the  nearest  old  vessels  ;  these  grow  out  into  the  plastic  mass,  bend  towards 
each  other,  coalesce,  and  form  loops  or  forks.  These  loops  give  rise  to  secondary 
vascular  outgrowths  ;  and  thus  the  vascularisation  of  the  lymph  is  completed. 

Travers  states  that  these  vessels  are  visible,  Hke  fine  strieB,  before  the  circu- 
lation can  be  detected  in  them.  A  single  blood-corpuscle  ficrst  enters  ;  this  is 
followed  by  others,  which  for  some  time  have  a  see-saw  or  oscillatory  motion, 
progressing  gradually  towards  the  nearest  vessel  j  by  the  entrance  of  the  blood 
into  which  the  circulation  is  completed,  and  becomes  continuous  and  equable. 

Degeneration  of  Lymph. — This  has  been  especially  studied  by  Paget.  He 
observes  that  it  may  wither  and  harden,  forming  dry  homy  masses  or  vege- 
tations ;  that  it  may  imdergo  fatty  degeneration,  and  become  converted  into 
granular  matter.  These  last  two  forms  of  degeneration  are  frequently  met  with 
in  the  coats  of  diseased  arteries.    Besides  these  changes,  it  may  calcify,  being 
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converted  into  an  inorganic  earthy  material ;  it  may  undergo  pigmentary 
changes  ;  and,  lastly,  it  is  vciy  I'reqviently  converted  into  i)us. 

SUPPUEATIVE  INFLAMMATION. 
The  Suppurative  is  that  form  of  inflammation  which  gives  rise  to  the  pro- 
duction of  pus ;  and  pus  never  occiu's  except  as  the  result  of  this  form  of 
inflammatoiy  action. 

Characters  of  Pus. — Pus  presents  considerable  variety  in  its  general 
character,  according  to  the  nature  of  the  constitution  of  the  patient,  or  the  con- 
dition of  the  part  in  which  it  is  formed. 

When  formed  in  a  person  of  healthy  constitution,  as  the  result  of  sthenic 
inflammation,  it  is  an  opaque,  creamy  fluid,  thick,  smooth,  and  slightly 
glutinous  to  the  touch ;  of  a  yellowish-white  colour,  with  a  greenish  tinge, 
having  a  faint  odour  and  an  alkaline  reaction.  Chemically,  it  is  composed  of 
water  containing  albumen,  fihrine,  saline,  and  fatty  matters  in  solution  and 
admixtuje,  and  usually  gives  off  a  small  quantity  of  ammonia.  Pus  presenting 
these  characters  is  termed  health]/  or  laudable. 

"When  admixed  and  tinged  with  blood,  it  is  said  to  be  sanious;  when  thin, 
watery,  and  acrid,  ichorous ;  when  containing  cheesy-looking  flakes,  it  is  termed 
curdy ;  and  when  diluted  with  mucus  or  serum,  it  is  frequently  called  muco- 
pus,  or  sero-pus.  Besides  these,  pus  presents  many  other  varieties.  Thns,  for 
instance,  when  formed  from  bone,  or  in  the  neighboiu'hood  of  the  alimentary 
canal,  it  has  a  peculiar  fetid  odour.  Its  chemical  composition  may  likewise  vary 
imder  different  circumstances  :  thus,  ordinary  pus  formed  in  the  soft  parts  con- 
tains merely  a  trace  of  phosphate  of  lime,  whereas  that  which  is  formed  in  con- 
nection with  diseased  bone  has  been  found  by  B.  Cooj)er  to  contain  2|-  per  cent, 
of  this  salt.  Sometimes  animalcules  are  found  in  pus  ;  vibriones  are  met  with 
in  some  kinds  of  pus  from  the  genital  organs.  Pus  presents  other  peculiarities, 
which  are  only  cognisable  by  their  effects  on  the  system  :  thus,  the  pus  from 
specific  sores  possesses  contagious  properties,  though  in  chemical,  microscopical, 
and  physical  constitution,  it  does  not  differ  from  other  forms  of  that  fluid. 
Microscopic  Characters. — On  examining  pus  under  the  microscope,  it  is  foimd 

^  ^        to  consist  of  corpuscles  floating  in 

a  homogeneous  fluid,  the  "  liquor 
pirns."  These  corpuscles  appear  to 
be  modifications  of  the  exudation- 
cell  ;  beiug  composed  of  a  semi- 
transparent  cell-wall,  containing 
two  or  three  nuclei,  which,  are  rendered  very  apparent  by  acetic  acid  (Fig.  53.) 
Besides  these,  a  large  c[uantity  of  granular  matter,  of  particles  of  fibrine. 


Fig.  53.— a.  Healthy  Pus-cells.    6.  Treated  with 
Acetic  Acid.    Magnified  800  Diameters. 


Fi  .  64.— Pus-cella  from  Pyremic  Abscess, 
and  of  disintegrated  exudation-cells,  are  usually  foiuid  admixed  with  it, 


Fig.  55. — Pus-colls  from  Scrofulous 
Abscess. 


FORMATION  OF  PUS. 
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The  greater  tlie  quantity  of  corpuscles,  the  richer  and  more  creamy  is 
the  pus. 

In  many  cases,  however,  the  microscopical  cliaracters  of  pus  differ  from  those 
that  have  just  been  given.  Thus,  in  the  thin,  greasy,  yellowish-looMng  pus, 
somewhat  resembling  melted  butter,  wliich  we  find  in  the  joints  iii  pyaemia,  the 
pus-corpuscles  ai-e  irregular  in  outline,  and  not  so  distinctly  nucleated  (Fig.  54) ; 
and  in  some  forms  of  chronic  abscess,  when  the  pus  is  thin  and  curdy,  the  pus- 
coi-puscles  present  a  somewhat  similar  appearance,  undergoing  fatty  degene- 
ration (Fig.  55). 

Ptogenesis,  or  the  Formation  of  Pus,  is  an  interesting  study.  The  older 
Surgeons  believed  that  this  fluid  was  formed  by  the  breaking  up  or  disintegra- 
tion of  the  soKd  tissues,  or  that  it  was  the  result  of  their  liquefaction  or 
saponification  by  the  acid  products  of  inflammation.  Quesnay  and  Haller 
exposed  the  fallacy  of  these  opinions  ;  and  modern  pathologists  look  upon  pus 
as  a  direct  product  of  inflammation. 

Pus-cells  have  been  shown  by  recent  observers  to  be  modified  or  degenerated 
exudation-corpuscles,  and  the  fluid  in  which  they  float  to  be  of  a  serous 
character.  In  many  cases  the  transition  from  lymph  to  pus-cells  can  be  seen 
to  take  place  ;  thus  Paget  has  observed  that  the  fluid  contents  of  the  vesicles  of 
herpes,  wliich  are  corpuscular  exudation-matters,  become  purulent  in  twenty- 
four  hours.  So,  again,  every  surgeon  must  have  repeatedly  observed  that,  in 
cutting  into  some  forms  of  abscess  in  their  early  stages,  a  sero-plastic  fluid 
escapes,  which,  in  the  course  of  a  day  or  two,  becomes  j)urulent.  So  likewise, 
in  amputating  in  the  vicinity  of  an  inflamed  part,  the  tissues  appear  to  be  infil- 
trated with  gelatinous  exudation-matter,  which,  in  the  course  of  a  few  hours, 
becomes  converted  into  pus. 

,  Pus  may  be  formed  on  the  free  surface,  or  in  the  substance  of  parts.  The 
first  constitutes  a  Purulent  Secretion;  the  second,  an  Abscess. 

When  formed  on  a  free  surface,  whether  this  be  serous  or  mucous,  the  pus- 
cells  appear  to  be  modified  exudation-corpuscles  floating  in  the  watery  eflnsions 
of  the  inflamed  part. 

When  pus  forms  in  the  substance  of  a  tissue  or  organ,  constituting  s.'o.  Ahscess, 
there  is  in  the  first  place  a  high  degree  of  inflammatory  action.  Sero-plastic 
exudation  is  thrown  out,  infiltrating  the  tissues ;  and  in  the  centre  of  this, 
where  the  inflammation  attains  its  greatest  intensity,  the  exudation-cells  become 
transformed  iuto  pus-corpu5cles.  A  drop  of  pus  is  thus  formed  in  the  inside  of 
the  exudation-matter  already  efiiised,  or  at  the  moment  of  its  evolution,  as  the 
result  of  changes  impriuted  on  it  by  contact  with  the  inflamed  parts.  Around 
the  pus  thiLS  formed,  the  lymph  deposited  in  the  substance  of  the  tissues,  and 
fUling  up  their  interstices,  fonns  a  consolidated  mass,  wliich  plays  an  important 
part  in  limiting  the  further  extension  of  the  suppuration.  As  the  suppurative 
action  advances,  the  corpuscles  composing  the  innermost  layers  of  this  plastic 
mass  are  gradually  transformed  into  pus-cells ;  the  blastema  losing  its  plas- 
ticity, and  degenerating  into  liquor  puris. 

The  purulent  accmnulation  thus  formed,  constituting  an  abscess,  is  always 
retained,  in  healthy  states  of  the  system,  by  a  boundary  of  consolidated  lymph, 
which  extends  itself  l)y  fresh  deposits  on  its  outside,  and  by  the  liquefaction 
and  metamorphosis  of  its  interior,  as  the  central  formation  of  pus  increases. 
This  boundary  of  lymph  has  been  termed  the  pyogenic  membrane,  and  was  sup- 
posed by  Delpech  to  be  the  secreting  organ  of  pus.  This,  however,  it  is  not ; 
and  that  it  is  not  necessary  for  the  secretion  of  pus,  is  shown  by  the  facts,  that 
it  is  not  found  in  the  early  stages  of  suppuration  ;  that  on  free  sm-faces  suppu- 
ration occurs  without  it ;  and  that  it  is  absent  in  certain  kinds  of  abscesses  
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tlie  diffused  and  tlie  metastatic.  A  better  term  for  it  would  be  tlie  "  limiting 
fibriiie,"  as  it  Hmits  or  bounds  tbe  spread  of  suppurative  action.  Its  absence 
is  usually  indicative  of  a  want  of  power  in  the  system  ;  the  suppuration  then 
becomiug  diffused,  extending  itself  indefinitely  tkrough  the  areolar  tissue. 

Diagnosis. — The  diagnosis  of  pus  is  usually  easy,  but  some  fluids  resemble 
pus  so  closely  to  the  naked  eye,  that  the  microscope  is  necessary  to  establish 
their  characters.  From  healthy  mucus  there  is  no  difficxilty  in  distinguishing 
pus  ;  but  when  mucus  has  been  thickened  and  rendered  opaque  by  inflamma- 
tion, and  is  mixed  with  exudation-cells,  it  is  impossible,  and  can  never  be 
necessary,  to  distinguish  it  from  pus.  Turbid  serum,  containing  broken-down 
and  granular  fibrine,  frequently  met  with  in  serous  sacs,  closely  resembles 
pus  ;  here  the  diagnosis  may  be  efl^ected  by  the  absence  of  cells.  Softened 
jihrine,  as  in  clots  and  inflamed  vessels,  often  closely  resembles  pus  to  the  naked 
eye,  but  the  microscope  reveals  the  true  nature  of  the  fluid  by  the  absence  of 
exudation-cells.  Atheroma  may  be  distinguished  from  pus  by  the  presence  of 
cholesterine-granules  and  fat,  and  by  the  non-existence  of  the  characteristic 
pus-corpuscle.  In  tubercle  and  cancer  the  absence  of  the  true  pus-cell,  and  the 
presence  of  appearances  characteristic  of  these  morbid  products,  establish  the 
diagnosis.  When  it  is  admixed  with  blood,  the  detection  of  pus  is  often  very 
difiiciilt,  and,  indeed,  cannot  iu  many  cases  be  satisfactorily  accompKshed  ;  the 
white  corpuscles  have  sometimes  been  mistaken  for  its  cells,  to  which  they 
have  a  great  resemblance.  When  pus  is  difi'used  in  milk,  as  in  some  forms  of 
lacteal  abscess,  the  corpuscles  of  this  fluid  wiU  be  seen  to  be  smaller  and  clearer, 
"vvith  a  more  defined  outline  than  those  of  pus. 

The  DURATION  of  suppuration  varies  greatly.  Inflammation  very  commonly 
teiTQinates  iu  the  formation  of  pus,  in  the  course  of  about  three  days  ;  at  other 
times  a  much  longer  period  than  tliis  is  requii-ed,  the  inflammatory  action  being 
of  a  passive  and  languid  character.  When  once  suppuration  has  been  set  up, 
it  may  continue  for  an  indefinite  time  ;  pus  becoming,  as  it  were,  the  established 
secretion  of  the  part.  It  is  not  uncommon  to  find  purulent  discharges  from 
mucous  membranes  continuing  for  years. 

The  Characters  of  suppurative  inflammation  vary  according  as  it  is  healthy, 
unhealthy,  or  specific. 

Symptoms  of  Suppuration. — These  are  local  and  constitutional. 

The  Local  Symptoms  differ  as  the  suppuration  occurs  on  a  mucous  surface,  or 
in  an  internal  cavity  or  organ. 

When  an  inflamed  mucous  surface  is  about  to  suppurate,  the  membrane  pre- 
sents the  ordinary  characters  of  active  inflammation,  being  swollen,  red,  and 
often  painful ;  to  these  a  discharge  is  speedily  superadded. 

When  suppuration  is  about  to  take  place  in  the  substance  of  tissues  or  organs, 
the  local  symptoms  of  inflammation  undergo  certaiu  modifications  indicative  of 
the  supei-vention  of  this  action.  The  pain  becomes  throbbing  ;  the  part  swells 
and  becomes  tense,  but  after  a  time  softens  ;  and  fluctuation  or  imdulation 
may  be  detected  in  it.  The  skin  becomes  glazed,  red,  shiniag,  and  cedematous. 
In  other  cases,  again,  suppui-ation  occurs  without  any  evident  sign  of  local 
inflammation,  the  presence  of  the  pus  revealing  itself  by  swelling  and  fluctua- 
tion only. 

Constitutional  Symptoms.— On  the  supervention  of  extensive  suppuration,  the 
ordinary  symptoms  of  inflanmiation  subside,  and  are  usually  interrupted  by 
the  occurrence  of  chiUs,  alternation  of  heat  and  cold;  or,  if  the  formation  of 
pus  be  extensive,  by  severe  and  long-continued  rigors.  The  fever  often  assumes 
a  somewhat  intermittent  character,  and  its  intensity  lessens,  the  pulse  beconmig 
soft,  though  continuing  qiiick.    If  pus  be  formed  in  suflicient  quantity  for  its 
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discharge  to  act  as  a  severe  drain  on  tlie  constitution,  other  symptoms  speedily- 
set  in,  dependent  on  the  loss  that  is  going  on.  The  patient  becomes  weak,  his 
nutrition  is  impau-ed,  and  hectic  is  established. 

Eectic  does  not  come  on  imless  there  be  a  discharge  of  pus  from  the  system. 
No  hectic  occiu-s  so  long  as  an  abscess,  however  large,  continues  miopened  ;  but 
it  supervenes  with  great  rapidity  when  once  its  contents  ai-e  discharged.  I 
have  known  a  large  abscess  to  exist  imopened  for  two  yeaxs,  without  any  con- 
stitutional distiu'bance ;  but,  so  soon  as  it  was  opened,  weU-marked  hectic  set 
in,  which  speedily  carried  oft'  the  patient. 

Hectic  is  essentially  a  fever  of  debility,  conjoined  with  initation.  Emacia- 
tion and  general  loss  of  power  invariably  accompany  it.  The  pulse,  which  is 
quick,  small,  and  compressible,  rises  fi-om  ten  to  twenty  beats  above  its  normal 
standard  ;  the  tongue  becomes  red  at  the  edges  and  tip  ;  the  cheeks  are  often 
flushed,  and  the  eyes  glistening,  with  dilated  pupils  ;  all  these  symptoms  have 
a  tendency  to  exacerbations  after  meals  and  towards  evening.  There  is  also 
increased  action,  either  of  the  skin,  bowels,  or  kidneys.  Thus,  profuse  sweat- 
ing, copious  purging,  and  abimdant  red  deposits  in  the  urine  take  place  ;  these 
discharges  often  alternate  with  one  another,  melting  the  patient  away,  and 
hence  are  termed  colliquative.  The  debUity  gradually  increasing,  the  patient 
rapidly  wastes,  and  at  last  dies  from  sheer  exhaustion,  the  conjoined  result  of 
fever,  malnutrition,  and  wasting  discharges. 

In  some  cases  of  extensive  suppuration,  especially  iir  children,  hectic  does 
not  occur,  but  marasmus  or  atrophy  takes  place  instead,  the  child  wasting  away 
without  fever,  and  being  carried  off  at  last  by  exhaustion  or  some  intercurrent 
disease. 

Circumstances  iNFLUENCiNa  the  Tekdency  to  Suppuration. — Inflam- 
mation tends  to  suppuration  under  the  influence  of  conditions  very  similar  to 
those  that  give  rise  to  the  formation  of  corpuscular  rather  than  fibrinous  lymph. 
Indeed  it  must  be  borne  in  mind  that  there  are  no  very  definite  limits  between 
these  two  products  of  inflammation — exudation-corpuscles  and  pus-cells.  We 
see  that,  in  a  sore,  the  same  action  Avill  generate  cells  which  very  closely  resemble 
one  another.  Some  of  these  axe  exudation,  becoming  organised;  others  again 
are  pus-corpuscles,  and  become  eliminated. 

1.  The  State  of  the  Patient's  Health  exercises  a  great  influence  on  the  pro- 
bable tendency  to  suppuration.  The  sounder  the  constitution,  the  less  is  the 
chance  of  inflammation  nmning  into  the  suppurative  form.  And  indeed  we 
may  often,  in  surgical  practice,  look  upon  the  suppm'ative  tendency  of  wounds 
as  a  measure  of  the  state  of  the  patient's  health.  Thus,  in  scrofulous  constitu- 
tions, the  inflammation  that  is  excited  by  a  trivial  injury,  as  the  sprain  of  a 
joint  for  instance,  is  very  apt  to  run  on  to  suppuration.  So  again,  in  certain 
cachectic  states  of  the  system,  slight  woimds  suppurate,  or  fester,  as  it  is  termed. 

2.  The  Specific  Cliaracter  of  the  Inflammation  often  determines  the  super- 
vention of  suppuration  :  some  diseases,  such  as  gonorrhoea  and  purulent 
ophthalmia,  consisting  essentially  in  the  secretion  of  pus  by  a  free  sm-face. 

3.  The  Seat  of  Inflammation  also  exercises  considerable  influence.  Thus, 
mucous  membranes,  when  inflamed,  almost  invariably  suppurate,  the  transition 
from  their  normal  secretion  to  pus  being  very  readily  effected.  Serous  mem- 
branes do  so  but  rarely  :  the  puriform  fluid  secreted  by  them  when  inflamed 
being  in  most  cases  nothing  but  tiubid  seram. 

4.  The  Intensity  of  the  Inflammation  increases  the  liability  to  the  formation 
of  pus  ;  hence  pus  usually  forms  in  the  centre  of  inflamed  parts.  When  the 
inflammation  is  of  an  active  sthenic  character  in  a  healthy  constitution,  it 
requires  considerable  intensity  to  give  rise  to  suppuration.    It  is  only  where 
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the  system  is  strongly  predisi^osed  by  struma  or  cachexy,  that  very  slight 
inflammations  terminate  in  tliis  way.  The  degree  of  inflammation  required  for 
the  formation  of  pus  varies  greatly,  but  it  is  always  greater  than  that  necessary 
for  plastic  exudation. 

5.  The  Local  Condition  of  the  Part  influences  the  probability  of  suppuration. 
Thus  a  subcutaneous  wound,  as  in  tenotomy,  does  not  suppurate  ;  but  if  it  be 
opened,  and  its  interior  exj)osed  to  the  air,  then  degeneration  of  exudation- 
cells,  which  constitutes  their  conversion  into  pus,  takes  place.  For  the  same 
reason  all  ulcers  suppurate.  The  lodgment  of  foreign  bodies,  as  of  urine,  a 
piece  of  bone,  or  a  bullet,  by  exciting  intense  and  continuoiLS  inflammation, 
almost  inevitably  leads  to  suppuration,  which  is  indeed  the  means  adopted  by 
nature  for  their  removal  from  the  system. 

Treatment. — The  treatment  of  this  form  of  inflammation  is  divisible  into 
local  and  constitutional. 

Local  Treatment. — This  presents  three  indications  : — 

First,  to  remove  the  cause ;  as  by  extracting  a  piece  of  dead  bone  from  the 
bottom  of  a  sore. 

Secondly,  to  lessen  inflammatory  action  by  api^ropriate  means  ;  thus  either 
removing  the  inflammation  entirely,  or  confuiing  it  within  those  limits  that  are 
compatible  with  the  efiiision  of  plastic  matter. 

Thii'dly,  to  facilitate  the  escape  of  the  pus,  if  it  be  lodged  in  tissues  or  deep 
cavities ;  and  to  moderate  or  arrest  the  amount  of  its  discharge,  when  it  is 
poured  out  from  a  fi-ee  surface,  by  the  use  of  astringents  of  various  kinds,  or  by 
the  proper  employment  of  pressure. 

Constitutional  Treatment. — With  the  view  of  preventing  the  occurrence  of 
suppm'ation,  we  must  be  careful  to  maintain  the  powers  of  the  system,  and  not 
to  reduce  the  patient  too  much,  even  if  the  inflammation  be  of  a  sthenic 
chai-acter  at  the  outset.  Supi^nration  is  a  condition  of  debility,  and  is  especially 
predisposed  to  by  any  previously  existing  enfeebled  state  of  the  system,  or  by 
malnutrition.  Another  reason  for  the  avoidance  of  the  eai-ly  employment  of 
debilitating  means  is,  that,  if  suppuration  once  be  established,  the  drain  on  the 
system  may  eventtially  be  so  considerable  as  to  requii-e  aU.  the  patient's  powers 
to  enable  him  to  bear  up  against  it.  Hence  they  shoxild  be  husbanded  from 
the  first.  After  the  discharge  has  taken  place,  noujishing,  tonic,  and  even 
stimulating  treatment  vnil  be  rec^uired  in  proportion  to  the  amount  of  debility 
that  is  induced.  Amongst  the  most  useful  medicinal  agents  are  mineral  and 
vegetable  tonics,  the  mineral  acids,  and  cod-liver  oil.  Attention  to  hygienic 
conditions,  ■ndth  change  of  air  and  residence  at  the  sea-side,  is  also  most 
valuable.  When  hectic  comes  on,  the  same  general  tonic  plan  must  be 
adopted,  whilst  we  have  recourse  to  means  adapted  to  meet  the  special  symp- 
toms. Thus,  acids  are  required  to  check  the  sweating,  astringents  to  ai-rest  the 
diarrhoea,  and  as  much  mild  nourishment  as  the  patient  will  bear,  to  support 
the  strength. 

ULCERATIVE  INFLAMMATION. 

The  Ulcerative  is  that  form  of  inflammation  which  tenninates  in  the  formation 
of  an  ulcer.  An  ulcer  may  be  defiaied  to  be  a  solution  of  continuity,  with  loss 
of  substance  ;  a  cavity  or  hole  slowly  produced  by  some  action  going  on  in  the 
part  itself,  or  suddenly  by  chemical  agents,  destrojdng  the  textiires,  and 
attended  by  the  secretion  of  jms.  Ulceration  is  that  process  by  which  nature 
separates  parts  that  have,  from  whatever  cause,  lost  their  vitality,  and  is  dia- 
metrically opposed  to  adhesive  inflammation,  being  attended  by  an  absorbing, 
and  not  a  dcpositive  action.   There  are  two  distinct  stages  described  as  cousti- 
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tilting  the  process  of  ulceration,  attended  by  tlie  most  opposite  plienomena  ; 
viz.,  1,  the  period  of  Desbruction;  2,  the  period  of  Reparation.  To  the  first 
only  can  the  term  be  properly  applied,  the  stage  of  repair  being  one  of  depo- 
sition. The  process  of  ulceration  must  always  be  confijied  to  the  surface,  and 
cannot  occiu-  within  the  texture  or  substance  of  parts.  It  is  most  common  on 
tlie  cutaneous  and  mucous  surfaces,  but  likewise  occurs  on  the  linmg  membrane 
of  blood-vessels  and  on  serous  membranes. 

Nature  of  the  Ulcerative  Process. — In  what  does  ulceration  essentially 
consist  ?  Is  it  simply  an  ai-rest  of  nutrition— a  cessation  of  the  deposition  of 
new  materials,  whilst  the  old  ones  ai-e  removed — a  jDassive  state  in  which 
absorption  is  normal,  and  deposition  imperfect  ?  Or,  is  it  an  active  condition 
of  the  absorbents,  deposition  being  nonual,  but  absoi-ption  being  carried  on 
with  too  great  Aigour  ?  Or,  lastly,  is  it  a  process  of  disintegration,  of  elimi- 
nation, of  ejectment  of  spoiled  and  dead  matters  ;  a  detachment  of  the  dis- 
orgimised  soft  tissues,  as  we  see  occim'ing  in  sloughing  idcers  or  in  the  removal 
of  caiioiis  bone,  in  its  disintegration  by  pus  ?  Probably  all  these  conditions 
enter  into  nlceratiA-e  action,  but  more  esj^ecially  the  latteT.  It  might  be  sup- 
posed that  the  precise  shai'e  that  each  takes  could  be  determined  by  a  reference 
to  the  agency  by  which  ulceration  is  affected,  whether  by  the  absorbents  or  by 
the  veins ;  but  this  caimot  be  ascertained  at  present ;  and  that  ulceration 
occurs  independently  of  either  set  of  vessels  is  evident,  from  the  fact  that  it  is 
met  ^vith  in  parts,  as  the  cornea  and  cartilage,  where  neither  exist.  Doubtless, 
in  many  cases  ulceration  consists  essentially  in  the  disintegration,  softening, 
breaking  down,  or,  as  it  has  been  termed,  the  "  molecular  death  "  of  the  tissues, 
and  the  detachment  of  these  spoilt  matters,  by  a  peculiar  action  of  the  subjacent 
living  structures. 

There  are  certainly  two  conditions  in  which  ulceration  may  occnr  : — with 
and  without  inflammation.  Inflammation  may  give  rise  to  ulceration  in  two 
ways  : — 1,  by  directly  softening  and  disorganising  the  structures ;  and  thus 
occasioning  the  more  rapid  or  acute  forms  of  lilceration,  that  are  accompanied 
^vith  much  sloughing  and  signs  of  active  inflammation,  great  pain,  heat,  and 
redness  ;  2,  by  chronically  modifying  nutrition,  induciug  indiu-ation  and  plastic 
infiltrations,  wliich,  under  the  continuance  of  the  inflammatory  process,  soften 
and  break  do^vn,  becoming  converted  into  iLl-organised  pus,  mixed  wth  thQ 
debris  of  the  part. 

Tissues  that  have  been  congested  for  a  long  time  are  apt  to  inflame  imder  the 
influence  of  some  trivial  exciting  cause,  and  rapidly  to  run  into  ulceration. 
This  usually  commences  in  the  centre  of  the  part,  where  the  nutrient  action  is 
lowest ;  here  a  smaU  sore  forms,  which  exudes  thin  unhealthy  pus,  and  rapidly 
extends.  So  long  as  the  sore  is  inflamed,  it  continues  to  spread,  and  reparation 
cannot  go  on  in  it.  It  would  appear  as  if  a  moderate  degree  of  inflammation 
were  too  intense  for  the  vitality  of  chronically  congested  tissues,  or  of  those  in 
which  lowly  organised  fibrine  has  been  eftused.  The  more  the  vitality  of  a 
tissue  is  reduced,  the  less  ajipears  to  be  the  degi'ee  of  inflammation  that  is 
required  to  produce  disintegi-ation  and  ulceration  of  it.  Indeed,  if  the  vitality 
of  a  part  be  sufficiently  lowered,  it  may  fall  into  a  state  of  ulceration  without 
the  occurrence  of  inflammation,  or  with  so  slight  a  degree  as  scarcely  to  be 
appreciable :  the  ulcerative  action  appearing  to  arise  from  disiiite"ratiou 
dependent  upon  the  want  of  nutrition.  Thus,  for  instance,  in  scrofula  and  u\ 
other  diseases,  as  scurvy  or  syphilis,  where  there  is  an  imperfect  nutritive  force 
a  tendency  to  softening  and  breaking  down  of  structure,  and  consequent  ulce- 
ration, occurs ;  and  this  tendency  is  much  increased  by  the  occurrence  of 
congestive  or  suliacute  inflammation  in  the  jiart. 
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Ulcemtion  is  so  intimately  allied  with  Blougliiiig  and  gangrene,  that  it  is  veiy 
difficixlt  to  separate  its  causes  from  those  of  these  otlier  conditiona 

Causes.— The  Predisposing  Games  of  ulceration  are  chiefly  found  in  those 
conditions  tliat  interfere  in  any  way  with  the  nutrition  of  a  part.  A  feehle 
circulation,  such  as  often  exists  in  the  lower  Liinbs,  in  the  alae  of  the  nose,  and 
in  newly  formed  or  recently  cicatrised  parts,  tends  to  the  formation  of  ulcers. 
As  age  advances,  nutrition  heconiing  impaired  and  the  cii-culation  less  active, 
sUght  causes  suffice  to  disintegrate  the  structure  of  a  part ;  and  malnutrition, 
or  loss  of  innervation  from  any  cause,  by  lessening  the  vitality  and  resisting 
power  of  tissues,  has  a  tendency  to  give  rise  to  ulceration.  Hence  we  so  com- 
monly see  ulcers  of  the  legs  in  elderly  people,  more  particularly  amongst  the 
poorer  classes,  arise  from  slight  irritation  or  pressure.  In  the  dogs  that 
Magendie  starved  by  feeding  them  on  sugar,  gum,  or  oil  and  distilled  water, 
ulceration  of  the  cornea  occurred.  This  must  have  been  the  result  of  simple 
malnutrition,  rather  than  of  inflammation. 

Ulceration  may  be  directly  excited  by  the  intensity  of  the  inflammation  at 
once  destroying  or  disintegrating  a  part ;  by  a  severe  mechanical  injury,  long- 
continued  pressure,  or  the  application  of  a  chemical  irritant,  producmg  direct 
breach  of  surface  ;  and,  lastly,  by  the  influence  of  certain  specific  diseases, 
which  are  accompanied  by  want  of  nutrition,  as  scurvy  and  some  scrofulous 
affections,  the  peculiar  character  of  which  consists  in  the  ready  production  of 
ulcerative  action. 

Forms  of  Commencement. — Ulceration  may  commence  in  several  distinct 
ways  on  the  cutaneous  and  the  mucous  siu-faces. 

1.  There  may  be  such  a  degree  of  acute  local  inflammation  as  rapidly  gives 
rise  to  "  molecular  death  "  of  the  part.  If  the  action  be  not  a  very  acute  one, 
and  the  destruction  of  the  tissues  not  very  rapid  Or  extensive,  the  disorganised 
matters  become  mixed  with  pus,  and  are  discharged  in  the  form  of  a  dirty, 
broAVirish,  puriform  fluid.  If  the  action  be  more  violent  than  tliis,  complete 
disintegration  does  not  take  place  in  the  affected  part,  but  shreds  of  the 
spoilt  tissues  continue  attached  for  some  time  to  the  ulcerated  siirface,  gi^Tiig 
it  a  very  ragged  appearance.  If  the  inflammation  be  of  a  more  intense 
character,  layers  of  disorganised  tissue,  constituting  "  sloughs,"  are  formed,  and 
remain  in  contact  with  the  ulcerated  surface,  often  covering  it  in  completely, 
and  invading  vnth  considerable  rapidity  the  neighbouring  healthy  structures. 
Thus  some  of  the  forms  of  phagedtBuic  or  sloughing  ulcer  are  constituted. 

2.  Chronic  inflammation  may  give  rise  to  ulceration,  by  so  interfering  with 
the  nutritive  actions,  that  the  balance  of  absorption  and  deposition  is  distm-bed 
in  favour  of  the  former.  The  ulcerative  eflects  of  chi-onic  inflammation  are 
especially  marked  in  parts  that  have  been  chronically  congested ;  the  conges- 
tion having  given  rise  to  such  softening  and  loosening  of  tissue  as  materially 
facilitates  i;lcerative  action. 

3.  Ulceration  sometimes  commences  in  the  cryj^ts  or  follicles  which  open  on 
the  mucous  surface,  some  modification  of  structm-e  taking  place  in  their 
epithelial  linings,  which  leads  to  the  formation  of  circular  depressed  ulcers, 
such  as  may  often  be  observed  about  the  tonsils. 

4.  A  vesicle  or  pustule  forming  on  the  cutaneous  surface,  and  .=;hedding  its 
contents,  very  commonly  gives  rise  to  an  ulcer,  as  in  rupia  and  pemphigus. 

5.  Suppui-ative  iaflammation  not  unfrequently  occurs  in  the  subcutaneous  or 
submucous  areolar  tissues,  and,  by  underniinuig  and  consequently  destroying 
the  vascularity  of  the  sldn  and  mucous  membrane,  and  thus  arrestuig  its  nutri- 
tion, gives  rise  to  ulcer. 

0.  In  some  specific  cases,  we  find  that  ulceration  is  preceded  by  the  fomiation 
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of  a  morbid  growtli,  tubercle,  or  tiunoiir,  in  which  inflammation  and  disin- 
tegration of  tissue,  and  consequent  lesion  of  substance,  occur. 

Stages. — In  whatever  way  idceration  coimnences,  it  presents  three  distinct 
stages  :  viz.  1,  Extension  or  Slough;  2,  Arrest  vnth.  Deposit  of  Plastic  Matter; 
and,  3,  Repair  hy  Granulation  and  Cicatrisation. 

1.  When  the  ulcer  is  Spreading,  there  is  always  a  circle  of  inflammation 
around  it,  as  evinced  by  redness,  heat,  and  a  burning,  tlu'obbing  pain ;  its 
edges  are  jagged,  eroded,  or  sharp  cut  ;  its  sm'face,  wliich  is  more  or  less  of  a 
circular  or  oval  shape,  spreading  nearly  equally  fi'om  one  starting-point,  and 
being  covered  with  a  greyish  or  yellowish,  soft,  adherent  slough.  In  ordinary 
cases  this  is  thin  and  shreddy,  but  in  some  forms  of  ulceration  it  is  soft,  pulta- 
ceous,  and  elevated  above  the  siuToimding  parts.  There  is  either  no  discharge 
at  all ;  or  else  a  bloody,  ill-conditioned  fluid,  hardly  deserving  the  name  of  pus, 
drains  from  the  surface. 

2.  In  the  next  stage  of  idceration,  that  of  Arrest,  the  symptoms  of  inflamma- 
tion diminish,  and  a  layer  of  plastic  matter  is  deposited  in  the  tissues  forming 
the  base  and  sides  of  the  ulcer.  This  not  only  serves  to  arrest  or  Umit  the 
further  process  of  ulcerative  action,  but  becomes  the  medium  of  its  ultimate 
repair.  The  sm-face  begins  to  clean,  the  grey  adherent  slough  sej)arating  in 
fragments  and  dissolving  away  in  the  discharge,  which  gradually  loses  its 
sanious  tinge,  and  assumes  more  the  characters  of  healthy  pus,  though  still  very 
scanty  in  quantity.  The  sm'face  contimies  flattened,  its  sensibility  diminishes, 
and  the  edges  are  often  elevated  and  indu.rated.  In  this  stationary  condition 
an  rdcer  may  remain  for  many  months  ;  and  it  is  that  in  wliich  we  commonly 
find  chronic  sores. 

3.  The  last  stage,  that  of  Repair,  is  characterised  by  the  formation  of  granu- 
lations, which  may  be  looked  upon  as  the  ttiming  point  in  idceration.  Until 
granulations  are  formed,  ulceration  is  a  wasting  process,  or  at  most  stationary  ; 
so  soon  as  they  are  formed,  repair  commences..  Instead  of  a  tendency  to 
increase,  to  erosion,  and  to  concavity,  we  now  find  a  disposition  to  contraction, 
to  deposition,  and  to  convexity  of  the  surface,  which  assumes  a  bright  red  hue, 
of  a  vermilion  or  scarlet  tinge,  aj)pearing  to  be  studded  with  minute  papnise  : 
the  edges  become  roimded  and  smoothed  down  towards  the  surface,  losing  their 
sharp  cut  appearance  ;  and  the  discharge  assumes  the  characters  of  healthy  pus. 

Repair  of  Ulcers. — We  now  proceed  to  study  the  changes  that  occur  in 
an  ulcer  during  the  stage  of  repair — the  processes  of  Granulation  and  of 
Cicatrisation. 

Granulation. — So  soon  as  inflammation  and  extension  of  ulceration  are 
checked,  the  surface  of  the  ulcer,  as  has  already  been  stated,  becomes  covered 
by  a  layer  of  plastic  matter.  This  plastic  layer,  separating  the  vdcer  from 
surrounding  and  adjacent  tissues,  forms  a  basis  from  which  the  granulations, 
the  organs  of  repair,  spring  up.  Before  this  plastic  basis  can  be  deposited, 
it  is  necessary  that  the  inflammation  be  reduced  within  those  limits  that  are 
compatible  with  plastic  effusion.  So  long  as  inflammatory  action  exceeds 
this  limit  around  tlie  edge  or  at  the  base  of  the  ulcer,  no  lymph  is  eflnsed. 
But  as  soon  as  this  imdue  action  is  checked,  lymph  is  thrown  out,  which, 
becomes  vascular  by  vessels  shooting  into  it  from  below;  and  assumes  a 
gi-anular  form  from  its  deposition  in  papillos,  or  gi'anulations,  which  are  con- 
sequently composed  of  exudative  matter  that  has  become  vascularised  in  the 
way  tliat  has  already  been  described.  In  the  great  majority  of  cases,  gi-anu- 
lations  are  formed  only  on  surfaces  exposed  to  the  air  and  secreting  pus  ;  but 
they  may  be  formed  >vithout  exposure  to  the  air  or  the  fomation  of  pus, 
as  Hunter  and  Paget  have  shown  to  occur  in  some  cases  of  fracture,  the 
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ends  of  the  bones  being  covered  by  a  distinct  layer  of  florid  granulations. 
That  these  granulations  are  in  reality  composed  of  Ijanph  that  has  become 
vascular, is  evident  from  the  interesting  fact  observed  by  Hunter, and  which  evei-y 
Surgeon  must  have  had  repeated  occasion  to  verify,  Ijoth  in  wounds  and  in  com- 
pound fractiu-es — tliat  a  ]Dortion  of  bluish-wliite  semitransparent  lymph  effused 
on  the  surface  of  the  sore  or  denuded  bone  is  seen  to  become  vascularised,  and 
to  be  converted  into  true  granulations,  in  from  twenty-four  to  forty-eight  hours. 

The  microscojDe  shows  that  granulations  are  composed  of  cells  heaped  up 
"without  much,  if'  any,  apparent  order,  and  coimected  by  but  little  intermediate 
substance.  When  single,  they  are  colomdess ;  when  in  clusters,  they  become 
ruddy.  It  is  interesting  to  obseiTe  how  these  cells  undergo  different  changes 
in  different  parts  of  the  same  ulcer.  Those  situated  at  the  base  nearest  the 
attached  surface  of  the  granulation,  constituting  its  deeper  layers,  undergo 
development  into  filaments  and  fibro-cellular  tissue  ;  those  on  the  surface  are 
either  thro\vn  off  in  a  rudimentary  form,  or  degenerate  into  pus-cells ; 
whilst  those  at  the  edges  become  converted  into  epithelial  scales.  Thus  we  see 
tlie  same  action  giving  rise  to  exudation-corpuscles,  to  pus,  to  epithelium,  and 
to  fibro-cellular  tissue. 

The  development  of  vessels  in  granulations — a  most  wonderful  and  beautiful 
process  by  which  thousands  of  vessels  may  form  in  a  day  on  a  healthy  granu- 
lating siirface— is  identical  with  their  general  development  in  lymph,  which 
has  already  been  described  (page  91)  :  a  series  of  loops  and  arches  being 
formed  as  out-growths  from  neighbouring  vessels. 

The  sensibility  of  granulations  varies  considerably,  being  often  greatest  in 
those  which  spring  from  tissues  that  are  naturally  the  least  sensitive,  as  bone 
for  instance.  No  nerve  has  been  traced  in  granulations  ;  hence  their  apparent 
sensibility  would  ajjpear  to  depend  upon  that  of  the  subjacent  inflamed  tissues. 

The  characters  of  granulations  afford  important  indications  to  the  surgeon  as 
to  the  condition  of  the  surface  fi'om  which  they  spring,  and  the  state  of  the 
joatient's  general  health.  Granulations  indicative  of  a  healthy  local  and  con- 
stitutional condition  are  small,  florid,  pointed,  closely  set,  and  bathed  with 
healthy  pus  ;  the  rise  of  which  appears  to  be  to  cover  and  protect  the  tender 
sui'face  with  a  soft  lubricant  coating,  into  wliich  the  granidations  may  sprout 
without  being  dried  by  the  air,  or  readily  damaged  in  any  other  way. 

In  a  weak  state  of  the  sore,  or  of  the  constitution,  the  secretion  of  pus 
diminishes,  and  it  loses  its  healthy  character  ;  the  granulations  become  large, 
pale,  and  flabby,  appearing  to  be  oedematous  from  infiltration  of  serum,  and 
assuming  a  glassy  or  semitransparent  look,  with  a  purplish  hue.  Occasionally 
hasmorrhage  takes  place  into  them,  and  they  become  broken  dowTi  and  sloughy. 
If,  whilst  a  sore  is  healthily  granulating,  morbid  action  be  set  up  in  it,  or  in 
the  economy — as  by  the  supervention  of  eiysipelas  or  fever. — the  granulations 
and  pus-cells  degenerate  at  once  ;  the  granulations  becoming  rapidly  absorbed, 
the  surface  of  the  sore  assuming  a  greyish,  sloughy  look,  and  the  formation 
of  pus  being  arrested. 

The  Healing  Process,  or  Cicatrisation,  is  that  by  whicli  the  ulcer  closes  and 
becomes  covered  by  an  integrunental  investment.  Two  distinct  processes, 
though  caiTied  on  simultaneously,  are  necessary  for  the  accomplishment  of 
this.  These  consist  in  the  granulations  assimiing  a  healthy  character,  and 
coverhig  themselves  ^vith  new  cuticle ;  and  in  the  contraction  of  the  surface  of 
the  sore. 

The  fi^st  change  that  takes  place  in  an  ulcer  that  is  about  to  luidergo  the 
healing  process,  is  that  the  granulations  become  florid,  aiul  ai-e  bathed  with 
healthy  pus  ;  the  edges  and  surface  of  the  sore  then  assiune  the  8;une  level — 
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the  graniilixtions  rising,  and  the  edges  subsiding.  So  long  as  there  is  any 
ineiiuality  in  this  respect,  the  process  of  cicatrisation  cannot  go  on.  The  granu- 
lations nearest  the  edges  become  smooth,  cease  to  poiu-  out  pus,  and  become 
glazed  over  mth  a  thin,  whitish-blue  peUicle— which  is  the  fii-st  appearance  of 
new  skin  —  composed  of  granulation-cells  developing  into  epithelium.  As 
cicatrisation  advances,  the  part  of  the  sore  inunediately  inside  this  bluish- wliite 
line  wiU,  be  seen  to  be  occupied  by  a  red  zone,  wliich,  in  the  course  of  fom-and- 
twenty  hours,  becomes,  in  its  turn,  new  epithelium,  and  appears  to  be  the  link 
between  granidation  and  true  cuticle. 

At  the  same  time  that  these  changes  are  going  on,  contraction  of  the  sore 
takes  place.  This  would  appear  to  be  entii-ely  a  mechanical  process,  and  not  a 
vital  action ;  it  is  owing  to  the  conversion  of  the  exudation-cells  of  the  granu- 
lations into  the  filaments  of  cicatricial  tissue,  which,  being  more  closely  packed 
and  becoming  drier,  occupy  less  space  (Paget).  This  contraction  commences  as 
soon  as  the  sore  presents  a  tendency  to  cicatrise,  and  continues  for  a  consider- 
able time  after  this  is  completed. 

Cicatrisation  advances  with  greatest  rapidity  around  the  edges  of  the  sore, 
the  centre  taking  the  longest  time  to  heal,  in  consequence  of  the  activity  of  the 
process  appearing  to  diminish  the  farther  the  new  skin  extends  from  the  old 
tissues.  Indeed,  if  the  ulcer  be  large,  there  may  not  be  sufficient  force  for  the 
cicatrisation  of  its  centre.  A  sore  of  a  circular  shape  usually  takes  a  longer 
time  to  heal  than  an  oval  elongated  one  ;  the  reason  appearing  to  be  that  the 
new  skin  is  formed  at  the  edge  only,,  and  never  in  the  centre  of  an  ulcer ; 
unless  it  happen  that  islands  of  old  skin  are  left  there  imdestroyed,  which  sei-ve 
as  centres  of  cicatrisation.  It  would  appear  to  be  necessary  for  the  healing 
process,  that  granidations  have  some  of  the  old  textures  to  be  modelled  upon, 
the  characters  of  which  they  then,  and  only  then,  appear  to  assume  ;  receiving, 
from  the  plastic  force  of  the  old  tissues  on  which  they  are  deposited,  an  impxilse 
which  causes  their  development  into  analogous  structure. 

The  changes  taking  place  in  a  cicatrix  do  not  cease  with  its  formation.  Two 
processes  continue  for  a  very  considerable  length  of  time  afterwards  :  viz.,  the 
gradual  contraction  and  the  development  of  the  cicatricial  tissue. 

We  have  seen  that  granulations  tend  to  contract  during  the  healing  of  an 
nicer,  and  that  the  diminution  in  siu'face  thus  produced  facilitates  gi'eatly  its 
cicatrisation.  Hence  a  scar  is  never  so  large  as  the  origmal  sore.  This  con- 
traction continues,  however,  and  does  not  attain  its  maximum  imtil  long  after 
the  completion  of  cicatrisation,  often  occasioning  great  puckering  or  deformity. 
The  degree  of  contraction  depends  partly  on  the  seat  of  the  scar,  but  princi- 
pally on  the  agent  that  produces  the  ulcer ;  if  the  scar  be  seated  on  a  part 
where  the  skin  is  very  tense,  the  contraction  will  be  slight ;  if  the  skin  be 
naturally  loose,  it  wiU  be  considerable.  The  contraction  that  takes  place  in 
scars  which  result  from  bums  is  greater  than  in  those  which  occur  from  any 
other  cause,  often  producing  serious  deformity  and  great  distress  to  the  patient. 
These  results  do  not  supervene  in  their  fullest  extent  until  after  a  lapse  of  some 
weeks  or  months  from  the  infliction  of  the  injury.  This  contraction  would 
appear  in  some  cases  to  be  due,  not  only  to  the  consolidation  of  the  texture  of 
the  scar,  but  to  the  development  in  it  of  yellow  elastic  tissue. 

Two  great  changes  are  wrought  by  time  in  the  texture  of  a  cicatrix.  In  the 
first  place,  its  tissue  assimilates  more  and  more  to  the  normal  structiu-e  of  the 
part  ;  and  secondly,  its  deep  attachments  become  more  moveable.  When  first  a 
scar  is  fonned,  it  is  thin,  reddish,  or  bluish  and  shining,  being  composed  of 
imperfectly  developed  filamentous  tissues,  covered  by  a  thin  epithelial  layer. 
As  it  becomes  older,  it  assumes  a  dead-white  colour,  and  becomes  depressed, 
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and  gradually,  but  slowly,  many  years  being  required  for  the  change,  it  "  wears 
out ;"  that  is  to  say,  its  structure  more  closely  resembles  that  of  the  texture  of 
the  part  on  which  it  is  seated.  It  never,  however,  becomes  developed  into  true 
skin,  as  neither  hail'  nor  sebaceous  or  sudoriferous  glands  form  in  it. 

In  structure,  cicatrices  are  composed  of  a  fibro-cellular  tissue,  rather  sparuigly 
supplied  with  blood-vessels,  and  covered  by  a  thin  ej)ithelial  covering,  usiuiUy 
smooth  and  glistening,  but  sometimes  nodulated  and  rugose. 

The  sensibility  of  the  cicatrix  itself  is  lower  than  that  of  the  sldn  generally, 
but  it  will  usually  be  found  that  the  edges  of  the  integument,  when  in  contact 
with  the  cicatrix,  are  more  highly  sensitive  than  are  the  integuments  on  other 
parts  of  the  body.  When  tough  and  irregular  cicatricial  bands,  or  " bridles" 
stretch  across  a  part,  it  will  usually  be  found  that  they  are  devoid  of  sensibility. 

Coincidently  with  these  changes,  the  scar  loosens  its  deep  attachments,  so 
that  it  can  be  moved  more  freely  upon  subjacent  parts.  It  is  a  long  time 
before  the  scar  attains  the  vitality  of  the  older  structures,  if  ever  it  do  so  com- 
pletely ;  and  the  larger  it  is,  the  less  its  power  will  usually  be.  Under  the 
influence  of  scurvy  or  syphilis,  an  old  scar  is  apt  to  open  up  again  ;  so  also,  if  a 
fresh  ulcer  is  formed  on  the  old  cicatrix,  it  will  take  a  longer  time  to  heal  than 
the  original  one. 

Diagnosis. — This  is  readily  made  when  rilcers  are  seated  on  the  skin,  where 
no  art  is  required  to  recognise  a  sore.  On  the  mucoiis  surfaces,  however,  it 
is  not  always  easy  to  do  so  ;  enlarged  follicles  and  crypts,  or  aphthce,  being 
constantly  confoimded  with  ulcers.  The  difficulty  here  proceeds  fi-om  the 
circumstance  that  muco-pus  may  be  poured  out  from  a  simply  inflamed  surface, 
or  from  one  in  which  the  abraded  epithelium  and  open  crypts  are  mistaken 
for  ulcers. 

Teeatment. — In  the  Local  Treatment  of  ulcers,  the  following  points  should 
be  particularly  attended  to.  1.  Inflammation  must  be  subdued  ;  until  this  be 
done,  no  proper  reparative  action  can  go  on.  Tliis  is  accomplished  by  the 
ordinary  local  antiphlogistic  treatment.  2.  Position  and  rest  are  essential,  in 
order  that  congestion  or  determination  of  blood  may  not  take  place.  3.  Proper 
local  applications  adapted  to  the  nature  of  the  case,  of  an  emollient,  sedative, 
astringent,  or  stimulating  character,  must  be  emjiloyed  fi-equently,  conjoiaed 
with  pressiire  upon,  or  support  to,  the  weakened  vessels  of  the  part. 

The  Constitutional  Treatment  must  be  carefully  attended  to.  Unless  this  be 
done,  the  best-regulated  local  plan  may  be  employed  ia  vain.  Attention  to  the 
digestive  organs,  and  improvement  of  the  constitution,  if  it  be  strumous  or 
syphilitic,  will  do  more  in  these  cases  than  any  other  means  can  accompKsh. 

GANGRENOUS  INFLAMMATION. 

Causes. — Gangrene  may  result  either  from  the  intensity  or  from  the  specific 
character  of  an  inflammation. 

The  intensity  of  the  inflammation  may  be  so  great  as  to  kill  the  part 
directly,  however  healthy  its  texture  or  sound  the  constitution  of  the  patient 
may  be.  More  commonly,  however,  it  is  not  so  much  the  actual  as  the 
relative  intensity  of  the  inflammation  that  destroys  the  part :  there  being 
some  debility,  local  or  constitutional,  by  which  its  resisting  or  preservative 
power  is  lessened.  It  is  this  occurrence  of  inflammation  in  a  part  or  system 
in  which  the  vital  force  is  defective  that  is  especially  apt  to  result  in  gan- 
grene ;  and  it  is  remarkable  to  observe  what  slight  injuries  Avill  induce 
gangrenous  inflammation  under  these  circumstances,  especially  in  residents 
in  towns  and  in  those  who  are  debilitated.  The  greater  the  general  and 
local  debility,  the  greater  will  be  the  liability  to  gangrene.    The  nature  of 
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the  tissue  exercises,  however,  considerable  influence  ;  thus,  witli  a  moderate 
amoimt  of  inflammation,  some  tissues,  when  inflamed,  very  readily  run  into 
gangrene,  the  ai-eoltu"  membrane  esi)ecially  being  apt  to  do  so  ;  whilst  others, 
as  the  proper  tissue  of  glands  and  organs,  are  seldom  so  aftected. 

The  specific  character  of  the  inflammation  influences  gi'eatly  the  disposition 
to  gangrene":  some  foi-ms,  as  the  cai-buncular,  invariably  resulting  iu  the  loss 
of  vitality  of  the  part.  In  some  states  of  the  constitution,  the  blood  appearing 
to  be  diseased,  there  is  a  great  liability  to  gangrene. 

Symptoms. — When  a  part  has  been  violently  inflamed  in  consequence  of 
injiu-y,  or  some  such  cause,  we  look  upon  gangrene  as  impending  if  we  find 
that  the  redness  becomes  of  a  dusky  or  purplish  hue ;  that  bullse  filled  with 
dai-k  fliud  rise  upon  the  surface  ;  that  the  swelling,  at  first  hard,  tense,  and 
brawny,  becomes  of  a  pulpy  or  doughy  character ;  that  the  pain  is  of  a  dull, 
heavy,  or  biiming  kind ;  and  that  the  temperature  of  the  part,  at  first 
greatly  increased,  gradually  sinks.  We  know  that  gangrene  has  taken  place 
when  there  is  a  total  loss  of  the  sensibility  of  the  part,  even  to  pricking  or 
piuchuig ;  that  the  motion  of  the  part  itself  ceases  ;  that  its  colotir  changes 
to  a  peculiar  mottled,  purplish-red,  or  greenish-black  hue,  unlike  anything 
else  in  the  body ;  that  the  temperature  falls  to  a  level  with  that  of  surround- 
ing parts  ;  or  that  the  surface  affected,  if  extensive,  may  even  feel  colder,  owing 
to  evaporation  from  it.  There  is  likewise  an  odour  evolved,  differing  from  that 
of  ordinary  decomposition,  and  evidently  depending  upon  gaseous  exhalations 
from  the  part  that  has  lost  its  vitality. 

These  signs  constitute  moist  or  acute  gangrene,  occurring  as  the  result  of 
inflammation.  Death  and  putrefaction  are  simultaneous  in  this  case  :  the 
putrefaction  being  evidently  the  result  of  changes  effected  in  the  tissue  by 
the  inflammatory  act,  and  not  by  post  mortem  chemical  decomposition,  the 
part  being  decomposed  at  the  same  time  that  it  is  killed.  The  extent  of  tissue 
aftected  may  vary  from  a  mere  spot  to  the  implication  of  the  greater  portion 
of  a  limb ;  and  the  gangrene  appears  to  be  finally  arrested  by  the  inflammation 
expending  its  force  as  it  radiates  from  the  centre,  and  reaching  a  part  where 
there  is  sufficient  vitality  for  adhesive  inflammation  to  be  set  up. 

The  Constitutional  Symptoms,  always  of  a  low  type,  vary  according  to  cii- 
cxmistances.  If  the  blood  be  healthy,  and  the  constitution  soimd,  the  gan- 
grene occurring  as  the  consequence  of  severe  injiuy,  the  symptoms  will  present 
the  ordinary  character  of  inflammatory  fever,  though  even  in  these  cases  there 
is  a  great  tendency  to  asthenia.  If  the  constitution  be  broken,  or  the  blood 
in  a  diseased  state,  the  constitutional  symptoms  will  rapidly  run  into  the 
irritative  form. 

Arrest  of  Gangrene.- — The  progress  of  gangrenous  inflammation  worxld  be 
indefinite,  were  it  not  arrested  by  the  adhesive  process  which  limits  it,  just 
as  it  bounds  the  suppurative  inflammation.  So  soon  as  the  gangrene  reaches 
a  part  the  vitality  of  which  is  too  active  to  be  destroyed  by  the  inflammatory 
action,  and  where  inflammation  consequently  takes  on  that  form  which  it 
always  does  in  healthy  tissues — the  adhesive  ;  or,  if  the  inflammation,  gra^ 
dually  lessening  in  severity  as  it  extends  from  its  gangrenous  centre,  subsides 
to  that  degree  which  is  compatible  with  the  formation  of  lymph,  the  line  of 
demarcation,  as  it  is  termed,  is  formed.  This  line  is  a  kind  of  barrier  or 
septum  of  plastic  matter,  poured  out  into  the  interstices  of  the  healthy  tissues 
at  their  extreme  limits  next  the  gangrene  ;  the  line,  indeed,  along  which  the 
dead  and  living  parts  touch.  It  extends  along  the  whole  deptli  of  the  gannrene 
completely  surroimding  it  on  all  its  attached  sides.  The  inflammation  does  not 
cease  abruptly  in  this  lijie,  but  fades  away  in  the  healthy  parts  beyond  it, 
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But  not  only  does  this  jjlastic  line  of  demmxation  fonn  in  those  cases  in 
which  tlie  gangrene  is  consecutive  upon  intense  inflammation  ;  it  is  developed 
equally  in  those  cases  where,  as  from  severe  injury  or  disease  of  the  arteries, 
the  gangrene  is  the  primary  and  immediate  affection,  and  the  inflammation 
the  secondary  and  consequent  condition.  In  these  cases,  it  would  appear  to  be 
formed  exactly  by  the  same  process,  and  by  the  same  mechanism,  as  that  l)y 
which  lymph  is  effused  around  any  foreign  body  or  fluid  accumulation  that  has 
lost  its  vitality.  Just  in  the  same  way  as  lymph  fonns  the  boimdary  wall  to 
extravasations  of  blood,  or  to  acciunulations  of  pus,  so  it  forms  a  bamer,  depo- 
sited in  the  living  tissues,  to  separate  them  fi'om  the  dead  structures  beyond, 
which  by  their  very  loss  of  vitality  have  become  foreign  to  the  healthy  struc- 
tures in  theii"  neighbourhood. 

So  soon  as  the  gangrene  is  arrested,  nature  endeavours  to  throw  off  the  spoilt 
pai'ts,  by  a  series  of  actions  which  take  place  in  the  liviug  structures  imme- 
diately contiguous  to  them,  and  not  by  a  mere  process  of  disintegi-ation  or 
of  falling  to  pieces  of  the  gangrened  parts.  TMs  process  is  effected  lay  ulcera- 
tion, extending  thi'ough  the  line  of  demarcation,  and  loosening  the  slough  by 
the  absorption  of  that  layer  of  living  tissue  which  lies  next  to  it.  Tliis  line  of 
ulceration  is  termed  the  line  of  separation,  and  extends  itself  along  the  extreme 
margin  of  the  living  tissues  ;  the  dead  parts  bebig  removed  solely  by  actions 
going  on  in  the  contiguous  living  structures,  except  where  they  may  be  pai'- 
tially  disintegrated  by  the  pus  that  is  tlirown  out. 

This  process  of  separation,  commencing  at  the  edge  of  the  slough,  which 
gradually  loosens,  slowly  extends  doAvnwards  to  the  whole  depth  of  the  gan- 
grene ;  if  this  affect  the  entire  thickness  of  the  limb,  the  ulceration  will 
find  its  way  completely  across  it.  If  the  slough  be  more  superficial,  the 
ulcerative  action  passes  underneath  it,  detaching  it  gradually.  The  line  of 
separation  is  usually  oblique,  the  soft  parts  being  first  divided,  and  the  hard 
tissues  then  ulcerated  through,  imtil  the  ligamentous  or  osseous  structures  are 
reached,  which  are  slowly  acted  upon.  This  action  is  most  rai^id  in  the  soft 
parts  and  in  young  subjects. 

After  the  separation  of  the  gangrenous  part,  a  more  or  less  ragged,  irre- 
gular ulcerated  siuface  is  left,  which,  if  not  too  extensive,  will  undergo  ordi- 
dary  cicatrisation.  As  ulceration  extends  across  the  limb,  the  lai'gest  arteries 
and  veins  are  cut  through  by  it,  -svithout  haemorrhage  resulting,  owing  to  a 
mass  of  plastic  matter  being  poured  out  in  their  interior,  and  blocking  them 
up  from  the  line  of  separation  to  the  nearest  large  collateral  branch  above  it. 
The  period  required  for  the  detachment  of  gangrenous  pai-ts  varies  according 
to  their  extent.  Small  sloughs  may  be  detached  in  a  few  days,  whilst  many 
weeks  are  required  for  the  separation  of  a  limb. 

Treatment. — Depressing  remedies  must  be  very  sparingly  used,  the  patient's 
condition  being  usually  not  of  such  a  nature  as  to  bear  lowering.  It  is  very 
easy  to  knock  down  the  inflanunation  by  energetic  measiu'es  ;  but,  at  the  same 
time,  the  reparative  power  of  the  system  is  destroyed,  and  tlie  patient  may  not 
be  able  to  rally.  Inflammatory  fever,  however  high  it  may  be  in  the  early 
stages,  rapidly  sinks  after  gangreiie  has  set  in,  symptoms  of  an  asthenic  or  an 
initative  type  ensuing.  Hence  it  is  only  before  the  occm-rence  and  during  the 
spread  of  gangrene  that  lowering  remedies  can  be  employed  ;  for,  when  once 
gangrene  has  ceased  to  extend,  however  high  the  action  may  have  been  tliat 
accompanied  its  progress,  all  the  powers  of  the  constitution  will  be  requii-ed 
to  m;untain  the  process  of  separation  of  the  sloughs,  if  they  be  extensive 
iuid  deep. 

Venesection  is  never  required  in  any  form  of  gangrenous  infliuumation. 
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When  blood  reqiiii'es  to  be  taken,  local  blood-letting  slioulcl  be  had  recourse 
to  as  a  preventive  means.  And  in  tliis  way,  when  conjoined  with  measiu-es 
for  the  relief  of  tension,  and  consequently  of  that  strangulation  of  the  tissues 
which  is  such  a  fertile  cause  of  gangrene  in  some  forms  of  inflammation,  it 
becomes  an  extremely  important  adjmict  to  the  treatment.  In  these  cases, 
free  incisions  into  the  inlhimed  and  tense  parts,  by  which  the  vessels  are 
relieved  of  the  blood  and  the  tissues  of  effused  fluids,  will  often  prevent 
gangrene.  This  is  more  especially  the  case  when  loose  cellular  tissue,  as 
that  of  the  penis  or  scrotum,  is  inflamed  ;  or  indeed  in  any  part  in  which 
much  tension  is  conjoined  with  the  inflanmiation.  The  relief  of  local  tension 
is  of  the  first  consequence  in  cases  of  inflammation  threatening  gangrene. 
By  a  fi-ee  incision  through  a  structure  so  affected,  as  in  phlegmonous  ery- 
sipelas or  carbimcle,  not  only  may  the  vitality  of  the  affected  tissues  be  pre- 
served, but  the  extension  of  gangrene,  if  it  have  already  set  in,  is  arrested,  and 
the  constitutional  distiu-bauce  is  at  once  lessened  :  the  strain  on  the  blood- 
vessels being  taken  oft^  the  pidse  falls,  loses  its  sharpness,  and  great  relief  is 
afforded.  In  some  forms  of  inflammatory  sloughing,  natm-e  relieves  the  part 
by  fi-ee  htemorrhage,  as  from  the  dorsal  artery  in  cases  of  acute  gangrene  of  the 
penis  ;  and  it  is  not  until  this  has  taken  place  that  the  gangrenous  action 
becomes  arrested.  By  incision,  also,  ii-ritant  effusions  and  infiltrations  are 
discharged,  and  thus  one  cause  of  slougliing  is  removed.  Pimctm-es  are  not 
sufficient  for  this  pui-pose,  but  free  incisions  from  two  to  three  inches  long 
should  be  made,  which  by  gaping  widely  aUow  the  escape  of  blood  and  other 
fluids,  and  thus  effectually  relieve  tension.  MUd  local  antij^hlogistic  treatment 
of  an  ordinary  character  is  likewise  required. 

When  the  gangrene  has  been  arrested,  the  fcetor  of  the  sloughs  must  be 
diminished  by  antiseptic  applications,  such  as  the  solutions  of  the  chlorides, 
carbolic  acid,  or  charcoal  and  yeast  poultices.  The  separation  of  the  sloughs 
should  be  left  as  much  as  possible  to  nature,  which  ia  always  fully  able  to 
accomplish  this,  if  the  patient's  strength  can  be  kept  up.  Any  attempt  to 
hasten  this  process  only  irritates  the  parts,  and  causes  the  gangrene  to  spread 
when  it  might  otherwise  have  been  arrested.  The  vitality  of  the  tissues  in  the 
proximity  of  and  above  the  line  of  separation  is  very  low,  and  may  readily  be 
destroyed  by  any  fresh  action  set  up  in  them,  there  being  always  a  danger  of 
exciting  inflanunation  to  such  a  degree  as  to  exceed  that  which  is  necessary  for 
the  adhesive,  and  to  cause  it  to  run  into  the  gangrenous  form.  Hence  no 
attempt  should  be  made  to  pull  away  sloughs  not  already  separated,  nor  should 
stimulants  be  applied  to  the  living  tissues.  It  matters  little  as  to  what  is  done 
to  parts  already  dead,  which,  when  loosened,  may  be  cut  away  ;  but  we  must 
not  meddle  with  those  that  are  living.  Hasmorrhage  seldom  occm-s  before  the 
separation  of  the  sloughs,  but  there  is  always  danger  of  its  happenino-  duriu" 
that  process.  If  it  occur,  pressure  or  the  actual  cautery  will  be  found  the  best 
means  to  arrest  it ;  and,  if  these  fail,  ligature  of  the  jirtery  higher  up,  or 
amputation  when  practicable,  might  be  requii-ed. 

The  parts  that  are  already  gangrenous  should  be  enveloped  in  lint  soaked  in 
solutions  of  carbolic  acid,  the  chlorides  of  zinc  or  lime,  or  creasote,  or  dusted 
with  charcoal  powder.  No  poultices  should  be  applied  if  the  sloughs  be  lar^e 
heat  and  moisture  hastening  their  decomposition  ;  but  if  they  be  smaU,  yea^t' 
carrot,  or  charcoal  poultices  may  be  advantageously  applied.  '  ' 

Parts  that  are  quite  dead,  but  that  do  not  readily  separate,  sucli  as  tendons, 
ligaments,  and  bonea,  may  be  cut  through  with  scissors,  pliers,  or  saws  and 
thus  many  weeks  or  months  saved  in  their  separation.  It  may  occasionally 
be  necessary  in  doing  this  to  encroach  on  the  living  tissues  ;  this  should  be 
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done  as  careMly  as  possible,  for  reasons  already  stated.  They  do  not  bleed 
much,  owing  to  theii'  infiltration  with  lymph. 

The  Hne  of  separation  should  be  dressed  with  water-dressing,  or  with  some 
mild  detergent  lotion  or  ointment,  in  order  to  keep  the  suiface  clean  and  free 
from  absoi-ption  of  gangrenous  matters.  If  slouglis  be  not  readily  separated, 
the  balsam  of  Peru,  either  pure  or  diluted  with  yolk  of  egg  or  very  dilute 
nitric  acid,  and  opiate  lotions,  are  the  most  useful  applications.  After  the 
separation  of  the  sloughs,  the  iilcerated  sui-face  must  be  treated  on  general 
principles. 

The  Constitutional  Treatment  of  gangrenous  inflammation  requires  to  be  con- 
ducted upon  the  principles  that  guide  us  in  the  management  of  the  asthenic 
and  irritative  forms  of  inflammatory  fever.  It  should  consist  of  attention  to 
hygienic  measm-es,  and  the  moderate  employment  of  depressing  remedies,  in 
the  early  stages  ;  support  of  the  system,  by  means  of  light  tonics,  nomislunent, 
and  stimulants,  as  the  disease  assumes  an  asthenic  form ;  and  the  administration 
of  opiates,  as  it  sinks  into  the  irritative  type. 


DIVISION  SECOND. 

SURGICxVL  INJURIES. 


CHAPTEE  VI. 


EFFECTS  OF  INJUKY. 

The  effects  of  an  injury,  if  at  all  severe,  whether  it  he  accompanied  hy  wound 
or  not,  are  twofold,  Constitutional  and  Load. 

Constitutional  Effects. — These  are  immediate  and  remote. 

The  Immediate  Constitutional  Effects,  or  ShocJc,  consist  in  a  disturbance  of  the 
functions  of  the  circulatory,  respiratory,  and  nervous  systems,  the  harmony  of 
action  of  the  great  organs  of  the  body  becoming  disaiTanged.  On  the  receipt 
of  a  severe  injury  the  sufferer  becomes  cold,  faint,  and  trembling  ;  the  ptdse  is 
small  and  fluttering  ;  there  is  great  mental  depression  and  disquietude,  the 
distui-bed  state  of  mind  revealing  itself  in  the  covmtenance,  and  in  incoherence 
of  speech  and  thought ;  the  surface  becomes  covered  by  a  cold  sweat ;  there  are 
nausea,  perhaps  vomiting,  and  relaxation  of  the  sphincters.  These  symptoms 
commonly  set  in  immediately  on  the  receipt  of  the  injury.  In  some  cases, 
however,  there  is  an  appreciable  interval  of  time  between  the  infliction  of  the 
injury  and  the  appearance  of  the  shock  ;  this  is  more  particularly  the  case  in 
persons  of  great  mental  fortitude,  or  whose  minds  are  actively  engaged  at  the 
moment  of  the  receipt  of  an  iujury.  This  condition  lasts  for  a  variable  period, 
its  duration  depending  on  the  severity  and  seat  of  the  injury,  on  the  netvous 
susceptibility  of  the  patient,  and  on  the  state  of  his  mind  at  the  time. 

Shock  is  partly  due  to  mental,  partly  to  purely  ]]lmjsical  causes.  Its  severity 
and  continuance  are  materially  influenced  by  the  moral  condition  of  the  patient, 
and  by  the  degree  and  nature  of  his  injirry. 

In  persons  of  a  very  timid  character  or  of  great  nervous  susceptibility,  more 
especially  in  females  and  in  children,  a  very  trivial  injury  may  produce  an 
extreme  degree  of  shock  to  the  nervous  system  ;  indeed,  the  mere  apprehension 
of  injury  may,  without  any  physical  lesion  being  actually  induced,  give  rise  to 
all  the  phenomena  of  shock  in  its  most  intense  degree.  People  have  been 
actually  frightened  to  death,  -without  any  injmy  havmg  been  inflicted  upon 
them.  The  state  of  mind  at  the  time  of  the  receipt  of  the  injury  influences 
materially  its  effects  on  the  nervous  system.  If  the  patient  be  anxiously 
■watcliing  for  the  infliction  of  a  wound,  as  waitiog  for  the  first  incision  in  a 
surgical  operation,  all  the  attention  is  concentrated  iipon  the  coming  pain  ;  it 
ia  severely  felt,  and  the  consequent  shock  to  the  system  is  unusually  great.  If 
on  the  other  hand,  the  attention  be  diverted — if,  as  in  the  hour  of  battle  the 
feelings  be  roused  to  the  highest  pitch,  and  the  mind  in  a  state  of  intense 
excitement— a  severe  injury  may  be  inflicted,  and  the  patient  may  be  entii-ely 
unconscious  of  it,  feeling  no  pain,  and  experiencing  no  shock,  not  Icnowing 
perhaps  that  he  is  wounded  till  he  sees  his  own  blood.  The  severity  of  shock 
is  in  a  great  measiu?e  proportioned  to  the  degree  of  pahi  attendant  upon  an 


108 


EFFECTS  OF  INJURY. 


injury.  And,  as  sensibility  to  imin  varies  greatly  in  different  individuals,  so 
wiU  the  attendant  shock. 

The  sudden  occnrrence  of  a  severe  injury  will,  however,  induce  a  physical 
im^iression  independently  of  any  mental  emotion  or  moral  influence.  Tims,  if 
a  limb  of  one  of  the  lower  animals,  as  of  a  fi'og,  be  suddenly  cruslied  by  the 
blow  of  a  hammer,  the  force  and  frequency  of  the  heart's  action  immediately 
become  considerably  lessened.  Here  there  can  be  no  mental  impression.  So  in 
man,  it  is  foimd  that  the  severity  and  the  continuance  of  the  shock  are  usually 
proportionate  to  the  severity  of  the  injury,  either  from  its  extent  or  from  the 
importance  of  the  j)art  wounded.  Thus,  if  the  whole  of  a  limb  be  torn  away 
by  a  cannon-shot,  or  crushed  by  a  railway-train,  the  shock  will  be  severe  from 
the  extent  of  the  mutilation,  though  the  part  injured  be  not  immediately 
necessary  to  life  ;  whilst,  on  the  other  hand,  if  a  man  be  shot  by  a  pistol-lmllet 
tlirough  the  abdomen,  though  the  extent  of  the  injury  be  trifling,  and  merely  a 
few  drops  of  blood  escape,  yet  the  shock  to  the  system  will  be  severe,  owing  to 
the  importance  in.  the  economy  of  the  part  injured.  The  siu-geon  not  im- 
frequently  employs  tliis  fact  as  an  accessory  means  of  diagnosis.  Thus,  if  a 
man  break  his  leg,  and  at  the  same  time  strike  his  abdomen,  and  the  shock  be 
veiy  serious  and  long  continued,  -without  sign  of  rallying,  the  probaljility  is 
that  some  severe  injury  has  been  inflicted  upon  an  internal  organ  ;  injury  of 
the  viscera  occasioning  greater  severity  and  longer  continuance  of  shock  than  a 
woimd  of  a  less  vital  part. 

In  extreme  cases,  the  depression  of  power  characterising  shock  may  be  so 
great  as  to  terminate  in  death.  In  the  great  majority  of  instances,  however, 
reaction  comes,  on,  and  the  disturbed  balance  in  the  system  is  gradually 
restored.  Not  uufrequently  the  reaction  runs  beyond  the  limits  necessary  for 
this,  and  a  febrile  state  is  induced,  the  pulse  becoming  cjuick,  the  skin  hot,  the 
mouth  dry,  and  the  secretions  generally  scanty.  This  traumatic  fever  is  the 
invariable  accompaniment  of  all  severe  injxuies.  It  usually  lasts  for  a  few 
days,  and  then  subsides,  leaving  no  ill  consequences.  In  severe  injuries,  how- 
ever, occirrring  to  persons  of  broken  constitution,  it  may  rim  into  the  asthenic 
or  irritative  types  described  at  pages  71  and  72. 

The  Remote  Constitutional  Effects  of  injuries  are  of  a  veiy  varied  character. 
In  some  cases,  persons  who  have  met  with  serious  injmy  will  be  found  to  die 
suddenly,  some  months  after  apparent  recovery.  In  others,  they  gradually  fall 
out  of  health,  the  nutrition  of  the  body  appearing  to  become  impaired,  and 
antemia  and  a  cachectic  state  supervening.  In  other  instances,  again,  the  limc- 
tions  of  the  nervous  system  become  distiu'bed  :  convulsive  movements  or 
paralytic  symptoms  of  a  sUght  but  persistent  character  eventually  develops 
themselves,  and  may  become  progressive,  terminating  in  organic  disease  of  the 
nervous  centres.  In  these  cases,  the  inmiediate  influence  exercised  by  the 
injury  on  the  nervous  system  seems  to  pass  ofl',  while  a  permanent  impression 
is  left.  The  patient  never  completely  recovers  from  the  effects  of  his  injiuy  : 
he  is  never,  to  use  the  common  expression,  "  the  same  man  again ;"  and, 
althoiigh  his  health  may  appear  to  improve  from  time  to  time,  yet,  on  close 
inquiry  and  careful  investigation,  it  will  be  foimd  that  there  has  been  a  con- 
tinuous train  of  symptoms  indicative  of  a  disordered  state  of  the  nervous  system. 

These  remote  constitutional  effects,  to  which  attention  has  been  directed  by 
Hodgkin  and  James,  often  do  not  manifest  themselves  for  weeks  or  months 
after  the  infliction  of  the  injury.  Some  change  appears  to  be  induced  in  the 
condition  of  the  blood,  or  in  the  action  of  the  nervous  system,  that  is  incom- 
patible with  health.  Perhaps,  as  Hodgkin  supposes,  the  part  locally  injured 
becomes  incapable  of  proper  nutritive  action,  and  thus  a  morbid  poison  results, 
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in  consetiuence  of  some  peculiju-  comLination  of  the  chemical  elements  of  the 
part,  hy  wliich  the  -whole  system  is  inlluenced.  Be  this  as  it  may,  the  fact 
remains  certain,  that  constitutional  disturbance,  serious  iUiiess,  or  even  sudden 
death,  may  supervene,  as  a  consequence  of  a  local  injmy,  a  considerable  time 
after  its  infliction. 

Treatment  of  Shod:—U  the  distiu-bance  be  chiefly  of  a  mental  character,  the 
patient  will  usuidly  rally  speedily  on  being  spoken  to  in  a  land  and  cheering 
manner,  or  on  having  a  little  wine  and  water,  or  ammonia,  administered.  If 
the  shock  be  more  severe,  and  be  the  result  of  considerable  injury,  the  patient 
should  be  laid  in  the  recumbent  position,  and  the  injured  pai-t  arranged  as 
comfortably  as  possible  ;  he  should  be  wapt  up  in  warm  blankets,  hot  bottles 
shoidd  be  applied  to  the  feet,  and  fi-iction  to  the  hands  and  surface  ;  a  little 
warm  tea,  wine,  or  spii-its  and  water,  may  be  administered,  provided  the 
insensibility  be  not  complete  ;  if  it  be  complete,  the  fluid  should  not  be  given, 
as  it  might  then  find  its  way  into  the  larynx.  In  these  circumstances, 
aromonia  should  be  applied  to  the  nostrils,  and  a  stimulating  enema  admi- 
nistered. When  there  is  much  pain  associated  with  the  shock,  a  few  drops  of 
laudanum  may  advantageously  be  given.  By  such  treatment  as  this,  the 
energies  of  the  nervous  and  vascular  systems  are  gradually  restored  ;  and  then 
reaction  speedily  comes  on. 

A  question  of  considerable  importance  frequently  occurs  to  the  Sui'geon  in 
these  cases  ;  viz.  whether  an  oj)eration  should  be  performed  diu-ing  the 
continuance  of  shock.  As  a  general  rule,  it  certainly  should  be  deferred  until 
reaction  comes  on,  as  the  additional  injury  inflicted  by  the  operation  would 
increase  the  depression  imder  which  the  patient  is  sufl'ering.  In  some  cases, 
however,  the  presence  of  a  crushed  limb  appeai-s  to  prolong  the  shock,  and 
thus  prevent  the  patient  from  rallying,  notwithstanding  the  administration 
of  stimulants.  In  these  circiunstances,  the  Surgeon  wotdd  be  justified  in 
operating  before  reaction  came  on.  Here  the  administration  of  cldoroform  in 
moderate  quantity  is  extremely  beneficial :  it  exercises  a  siistaining  influence, 
not  only  by  acting  as  a  stimulant  to  the  nervous  system,  but  by  preventing  the 
pain  and  dread  of  the  operation  from  stiU.  further  depressing  the  vital  energies. 
In  these  cases  of  long-continued  shock,  great  care  is  requii-ed  in  ascertaining 
that  there  is  no  internal  injury  giving  rise  to  the  depression,  but  that  the  shock 
is  really  dependent  upon  the  mangled  limb. 

After  the  immediate  efi'ects  of  the  shock  have  entirely  passed  away,  we 
must  adopt  means  to  prevent  the  remote  consequences.  With  this  view — if 
the  patient  can  bear  it — ^l^lood-letting  is  of  essential  service,  and  is,  I  think, 
far  too  much  neglected  at  the  present  day.  In  addition  to  this,  the  patient's 
diet  and  habits  of  life  shoidd  be  carefully  regulated,  overstimidation  being 
especially  avoided  ;  his  bowels  should  be  kept  freely  open,  and  his  general 
health  attended  to.  After  the  immediate  effects  of  shock  have  gone  off,  the 
reaction  which  ensues  may  not  pass  the  limits  of  health ;  but  if  the  injury 
be  severe,  from  its  extent  or  from  the  implication  of  important  parts,  the 
local  inflammation,  which  is  necessary  for  its  repair,  gives  rise  to  a  general 
febrile  state.  This  inflammatory  fever  assumes  one  or  other  of  the  types 
characterising  that  which  accompanies  ordinary  inflammation,  and  requires 
to  be  treated  on  the  principles  that  guide  us  in  the  management  of  that 
affection. 

Traumatic  Delirium  not  imfrequently  occurs  in  cases  of  severe  injury  in 
individuals  with  an  irritable  nervous  system  ;  particularly  in  those  who  had 
been  drinking  freely  before,  or  were  intoxicated  at  the  time  of  the  accident. 
It  usually  comes  on  about  the  third  or  fourth  day,  but  not  uufrequently 
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earlier  than  this  ;  and  most  commonly  declares  itself  during  tlie  niglit.  Tliis 
disease  presents  two  distinct  types,  wliicli  are  in  fact  difl'erent  diseases — the 
one  injlammatory,  the  other  irritative. 

In  Injlammatory  Traumatic  Delirium  there  are  a  quick  and  hounding  pulse, 
hot  skin  and  head,  flushed  cheeks,  glistening  eyes,  much  thirst,  and  high 
febrile  action  generally.  The  delii-ium  is  usually  furious ;  the  patient  shout- 
ing, smging,  tossing  himself  about  the  bed,  and  moving  the  injured  Umb, 
insensible  to,  or  regardless  of,  pain. 

The  Treatment  of  this  foim  of  the  disease  should  be  depletory.  Bleeding 
from  the  arm,  with  leeches  and  ice  to  the  head,  purging  and  low  diet,  will 
subdue  it ;  but  in  many  cases  it  is  speedily  fatal. 

The  Irritative  or  Nervous  Delirium  usually  occurs  in  persons  of  a  broken 
constitution,  and  closely  resembles  ordinary  delii'ium  tremens ;  sometimes  it 
is  preceded  by  a  fit  of  an  epileptic  character.  In  this  form  of  the  disease  the 
pulse  is  quick,  small,  and  ii-ritable  ;  the  pupils  dilated  ;  the  surface  cool ;  the 
countenance  pale,  with  an  anxious  haggard  expression,  and  bedewed  with  a 
clammy  sweat.  The  tongue  is  white,  and  there  is  sometimes  tremor  of  it  and 
of  the  hands ;  but  this  by  no  means  invariably  occiirs.  The  delirium  is  usually 
of  a  muttering  and  suspecting  character  ;  the  jiatient  is  often  harassed  by 
spectral  illusions,  but  will  answer  rationally  when  spoken  to.  This  fonn  of 
disease  is  sometimes  very  rapidly  fatal.  I  have  known  it  to  destroy  life  in 
cases  of  simple  fracture  in  less  than  twelve  hours. 

The  Treatment  of  in-itative  traumatic  delirium  consists  essentially  in  the 
administration  of  opium  imtil  sleep  is  procured,  or  the  pupil  becomes  con- 
tracted. For  this  j)m'pose  large  quantities  are  frequently  reqvured;  and  the 
drug  should  be  given  in  full  doses,  and  repeated  every  second  or  thii-d  hour. 

If  there  be  much  depression,  it  vnll  usually  be  expedient  to  administer  the 
opiate  in  porter,  or  in  that  stimulant  to  which  the  patient — if  a  drunkard — 
has  habituated  himself.  The  administration  of  the  opiate  should  be  preceded 
by  a  free  purge  and  an  aperient  enema,  so  that  all  source  of  irritation  may  be 
removed  from  the  intestinal  canal.  A  sti'ait-waistcoat  is  commonly  necessary 
in  all  cases  of  traimiatic  delu-ium,  in  order  to  prevent  the  patient  from  injuring 
the  wounded  part. 

After  sleep  has  been  induced,  the  quantity  of  the  opiate  must  be  lessened  ; 
but  it  will  be  foimd  necessary  to  continue  it  for  some  time,  as  there  ■wall  be 
a  tendency  to  the  recurrence  of  the  delirium  at  niglit. 

These  two  forms  of  traumatic  deliiiimi,  the  inflammatory  and  the  ii-ritative, 
are  often  foimd  more  or  less  conjoined  ;  a  modification  of  the  treatment  then 
becomes  requisite, — the  surgeon  depleting  vnth  one  hand,  and  allaying  inita- 
tion  by  opiates  and  giving  support  with  the  other. 

The  effects  resultmg  from  injuries  will  be  greatly  modified,  according  to  the 
condition  of  the  patient  at  the  time  of  the  receipt  of  the  injury,  and  the 
circumstances  in  which  he  is  placed  afterwards.  The  remarks  made  at  page  2, 
in  reference  to  the  conditions  that  influence  the  result  of  operations,  are  equally 
applicable  to  those  forms  of  surgical  injiuy  that  are  the  result  of  accident,  and 
not  inflicted  by  the  surgeon's  knife  ;  and  to  them  I  would  refer  the  reader. 

Local  Effects.  —  The  Direct  Local  Effects  of  injiuy  comprise  Contusions, 
TVounds  of  all  kinds,  Fractures  and  Dislocations;  these  we  shall  immediately 
proceed  to  consider. 

The  Remote  Local  Consequences  of  injmy  are  not  so  obvious.  But  there  can 
be  little  doubt  that  many  structiiral  diseases  owe  their  origin  to  this  cause. 
The  nutrition  of  a  part  may  be  modified  to  such  an  extent  by  a  blow  or  wound 
inflicted  upon  it,  as  to  occasion  those  alterations  in  structure  which  constitute 
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true  organic  disease.  Thus  we  occasionally  find,  on  death  resulting  some 
months  after  a  severe  injiuy,  that  extensive  local  miscliief,  usually  of  an 
inflammatory  character,  is  disclosed,  which  has  evidently  been  going  on  in  an 
insidious  manner  from  the  time  of  the  accident. 

In  other  cases  again,  a  hlow  may  give  rise  to  severe  and  long-continued 
neuralgic  pains  in  a  part,  or  it  may  he  the  direct  occasioning  cause  of  struc- 
tiu-al  cQsease  in  hones,  joints,  or  blood-vessels  ;  and,  lastly,  the  origin  of  many 
cases  of  cancer  can  be  distinctly  referred  to  external  violence. 


CHAPTER  VII. 

INJURIES  OF  SOFT  PARTS. 
These  consist  of  Contusions  and  Wounds. 

CONTUSIONS. 

In  a  Contusion  the  skin  is  unbroken,  but  there  is  always  some  laceration 
of  the  subcutaneous  structures.  Indeed,  great  disorganisation  of  these  occa- 
sionally takes  place,  though  the  skin  continues  entire,  owing  to  its  greater 
elasticity  and  toughness.  Hence  a  contu^sion  may  be  looked  upon  as  being  a 
subcutaneous  lacerated  woimd. 

In  contusions  there  is  always  extravasation  of  blood  into  the  tissues  to  a 
greater  or  less  degree.  When  slight,  this  extravasation  is  termed  an  ecchyviosis. 
Extravasation  is  distingvdshed  from  blood  that  is  actually  shed  outwardly,  in 
this  ;  that  in  the  latter  case  the  skin  is  opened  as  well  as  the  vessels  wounded, 
so  that  the  blood  escapes  out  of  the  body,  and  it  flows  with  a  rapidity  and  a 
force  proportioned  to  the  size  of  the  wounded  vessels.  In  extravasation,  on  the 
other  hand,  the  skin  is  either  unbroken,  or,  if  there  be  a  wound  in  it,  this  is  of 
such  a  nature  as  not  to  allow  the  efiiised  blood  to  escape.  The  blood  conse- 
quently accumulates  londer  the  sldn  in  the  areolar  tissue,  or  in  internal  organs, 
presenting  in  the  former  situation  the  ordinary  purplish-black  discoloration  of 
a  bruise.  The  amount  of  blood  extravasated  will  of  coui'se  depend  upon  the 
vascularity  of  the  part  contused.  The  arrest  of  the  extravasation  takes  place  in. 
a  great  measure  by  the  efliised  blood  pent  up  amongst  the  tissues,  coagulating 
over  and  compressing  the  torn  vessels  wliich  have  poured  it  forth,  and  thus 
restraining  the  further  escape  of  blood  from  them. 

Causes. — Contusions  may  result  from  direct  pressure,  as  when  -a  part  is 
forcibly  squeezed  ;  from  a  direct  blow,  usually  by  a  hard  blunt  body ;  or  from 
an  indirect  blow,  as  when  the  hip-joint  is  contused  by  a  person  falling  on  his 
feet  from  a  height. 

Compression  of  the  parts  injured  is  always  necessary  to  constitute  a  con- 
tusion. This  compression  may  occur  between  the  force  on  one  side,  and  a  bone 
as  the  resisting  mediimi  on  the  other  ;  or  the  part  injured  may  be  compressed 
and  contused  between  two  forces  in  action — as  when  the  hand  is  caiight  between 
two  revolving  wheels  ;  or  between  a  force  in  action  and  a  passive  medium— as 
by  a  wheel  passing  over  the  limb  and  cnisliing  it  against  the  ground. 

Degrees. — The  amoimt  of  extravasation  of  blood  consequent  on  a  contusion 
will  necessarily  mainly  depend  upon  the  force  employed  in  its  production,  but 
also  to  some  considerable  extent  upon  the  state  of  health  of  the  individual 
bruised.    In  persons  out  of  health,  with  soi't  tissues  and  the  blood  in  a  low 


112 


INJURIES  OF  SOFT  PARTS. 


crasis,  bruising  very  readily  occurs.  Coirtusious  are  of  various  degrees  :  they 
may  lie  arranged  as  follows  : — 1,  of  the  SJcin  simply ;  2,  with  Extravasation 
into  the  Areolar  Tissue ;  3,  with  Subcutaneous  Laceration  of  the  Soft  Parts ;  and 
4,  wiWx  Subcutaneous  Disorganisation  of  the  Soft  and  Hard  Parts. 

In  the  _first  degree,  tlie  blood  is  merely  effused  into  the  skin,  producing 
ecchymosis  or  bruise ;  the  colour  of  which  varies  from  purpliBh-red  to  greenish- 
broAvn,  being  dependent  upon  changes  that  take  place  in  the  extravasated  blood 
as  it  imdergoes  absorption. 

In  the  second  degree  a  bag  of  blood  can  often  be  felt  fluid  and  fluctuating 
imder  the  skin,  in  wliich  state  it  may  remain  for  weeks  or  even  months 
without  imdergoing  any  material  change,  provided  it  be  excluded  from  the 
air.  In  other  cases  it  gradually  becomes  absorbed  ;  or,  if  it  communicate 
with  the  air,  the  bag  being  opened  in  any  way,  it  may  undergo  disintegra- 
tion, suppuration  taking  place  within  or  around  it,  and  the  clots  discharging 
tlu'ough  an  abscess.  In  some  cases  it  would  appear,  from  the  observations 
of  P.  Hewett  and  of  Paget,  that  the  clot  resulting  from  extravasated  blood 
may  become  organised  and  finaUy  penetrated  by  blood-vessels.  The  French 
pathologists  have  described  the  formation  of  a  cyst  containing  serous  fluid  in 
the  site  of  the  extravasated  blood.  These  cysts  are  comi^osed  of  a  fibrous 
structiu-e,  but  without  cells ;  they  have  no  distinct  lining  membrane,  and  in 
their  interior  serous  or  grumous  fluid,  composed  of  disintegrated  blood, 
is  fomid.  In  other  cases  the  serous  or  fluid  parts  are  absorbed,  and  the 
fibrinous  matters,  forming  cheesy  concretions,  are  left  behind.  Lastly,  extra- 
vasated blood  may  give  rise  to  a  sanguineous  tumour,  Hcematoma,  the  blood 
— continuing  for  months,  or  even  years,  fluid,  but  still  not  unchanged — 
becoming  darker,  treacly,  and  more  or  less  disintegrated,  and  eventually 
intermixed  Avith  various  products  of  inflammation. 

In  the  third  and  fourth  degrees  of  contusion  the  laceration  and  disor- 
ganisation of  structures  usually  lead  to  sloughing  and  suppuration,  or  to 
rapid  gangrene  of  the  parts,  or  to  hsemorrhage,  ending  in  fatal  syncope  ;  or, 
when  the  contusion  is  of  an  internal  organ,  tliis  hasmorrhage  may  prove  fatal 
by  taking  place  into  the  serous  cavities.  When  the  contusion  is  superficial, 
the  liasmorrhage  is  subcutaneous,  and,  though  abimdant,  is  rarely  in  sufficient 
quantity  to  influence  the  heart's  action.  In  one  remarkable  case,  however, 
in  which  a  schoolmaster  was  convicted  of  manslaughter  for  beating  a  boy  to 
death  with  a  stick,  and  in  which  I  was  called  to  make  a  post  morteyii  exami- 
nation, death  had  evidently  resulted,  in  a  great  measure  at  least,  from  this 
cause  :  the  subcutaneous  areolar  tissue  of  the  four  limbs  being  extensively 
torn  away  from  the  fasciae,  and  rmifoimly  filled  with  extravasated  blood, 
whilst  the  internal  organs  were  in  an  anaemic  condition,  the  piilmonary  vessels 
and  the  coronary  arteries  of  the  heart  even  being  emptied  of  blood. 

Diagnosis. — This  is  not  always  easy.  The  minor  degrees  may  be  mistaken 
for  incipient  gangrene,  the  discoloration  not  being  very  dissimilar  ;  but  the 
part,  when  simply  contused,  preserves  its  temperatiu-e  and  vitality.  In  some 
cases  the  extravasated  blood  has  a  hard  cii-cmnscribed  border,  and  is  soft  in  the 
centre,  thus  resembling  somewhat  a  depression  in  the  subjacent  bone.  This  is 
especially  the  case  in  some  bruises  about  the  scalp. 

The  diagnosis  of  old  cases  of  extravasation,  leading  to  hoematoma,  from 
abscess  or  malignant  disease,  is  not  always  easily  made  by  tactile  examina- 
tion only ;  but  the  history  of  the  case,  exploration  with  a  grooved  needle,  and 
examination  of  the  contents  of  the  tumour  mider  the  microscope,  Avill  always 
clear  up  any  douljt  that  may  exist. 

Treatment. — In  the  first  two  degrees  of  contusion  our  great  object  should 
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be  to  excite,  as  speedily  as  possible,  the  absorption  of  tlie  extravasated  blood< 
Here  cold  applications  ai-e  of  especial  service ;  lotions  composed  of  one  part  of 
spii'its  of  wine  to  eight  or  ten  of  water  shonld  be  constantly  applied.  Leeches 
— so  coninionly  used  in  these  cases — should  not  be  applied  to  a  bruised  part ; 
they  cannot  remove  the  blood  that  has  already  been  extravasated,  and  often 
set  up  great  irritation,  which  leads  to  suppuration.  The  bag  of  blood  should 
never  be  opened,  however  soft  and  fluctuating  it  may  feel,  so  long  as  there 
is  any  chance  of  prociu'ing  its  absorption  by  discutient  remedies.  If  once 
it  be  punctiu-ed  and  air  be  allowed  to  enter,  putrefactive  suppiu'ation  will 
be  set  up  ia  it.  But  if  signs  of  inilammation  occur  around  it,  the  parts 
becoming  red,  hot,  and  painfully  throbbing,  free  incisions  should  at  once  be 
made,  the  blood — already  disorganised  and  mixed  with  pus — be  discharged, 
and  the  cavity  allowed  to  granulate.  Piu'ging  and  general  depletory  treatment 
will  often  promote  absorption  of  the  extravasation. 

In  the  third  and  fourth  degrees  of  contusion,  it  is  generally  useless  to  attempt 
to  save  the  life  of  the  injured  part.  Here  poultices  must  be  applied  to  hasten 
suppuration  and  the  separation  of  the  sloughs  ;  the  ulcer  that  results  being 
treated  on  general  principles. 

Disorganising  contusions  of  the  more  severe  kind  may  be  recovered  from, 
promled  time  be  no  external  wound,  even  though  the  soft  structures  of  the  limb 
or  part  be  very  extensively  crushed  and  comminuted,  the  bones  crushed,  and 
the  joints  opened.  It  is  not  the  subcutaneous  lacerations  and  disorganisations 
that  are  to  be  dreaded  ;  so  long  as  the  main  blood-vessels  of  the  part  injured 
are  intact,  these  may  be  recovered  from.  Biit  it  is  the  admission  of  air  into 
the  interior  of  a  badly  injured  limb  that  constitutes  the  great  danger.  If  this 
can  be  avoided,  there  is  little  fear  of  imdue  inflammation  being  excited,  pro- 
vided proper  precautions  are  taken ;  but  if  air  be  once  admitted  into  the 
lacerated  tissues,  suppurative  and  sloughing  action  is  at  once  set  up,  and  the 
safety  of  the  patient  will  be  seriously  imperilled.  In  such  cases  as  these, 
amputation  is  usually  the  sole  resource. 

The  difl'erence  between  the  efi"ects  of  a  subcutaneous  laceration  and  one  accom- 
panied by  open  woimd  is  well  exemplified  in  the  cases  of  a  "  simple "  and  a 
"  compound "  dislocation.  In  the  first  case,  although  the  ligaments  and  cap- 
stdar  muscles  are  extensively  torn,  often  with  great  extravasation  of  blood, 
repair  takes  place  without  any  serious  trouble,  often  with  scarce  any  inflamma- 
tory action  ;  whilst  in  the  compormd  dislocation,  where  air  has  been  admitted, 
the  most  extensive  suppurative  action  necessarily  ensues,  and  joint,  limb,  or 
life,  one  or  other,  is  invariably  lost. 

Contusions  of  internal  organs  are  always  of  a  very'  serious  character,  and 
require  special  treatment,  according  to  the  part  that  is  affected,  and  the  extent 
of  its  injury. 

Strangulation  of  Parts.— This,  when  accidental,  occasionally  occurs  as  the 
consequence  of  the  application  of  a  constricting  ligature  or  bandage,  or  by  the 
accidental  slipping  of  a  tight  ring  over  a  part.  In  such  cases  the  first  effect  of 
the  constriction  is  to  prevent  the  return  of  the  venous  blood  from  the  part 
beyond  that  to  which  it  is  applied  ;  this  inipediment  to  the  circulation 
occasions  serous  effusion,  and  hence  swelling  of  an  cedematous  character.  If 
relief  be  not  afforded  to  the  circulation  by  the  removal  of  the  constricting 
cause,  distension  of  the  vessels,  stagnation  of  the  blood,  loss  of  vitality  of  the 
part,  and  gangrene  will  speedily  ensue.  Hence  the  treatment  consists  in  at 
once  dividing  or  removing  the  cord  or  ring,  as  the  case  may  be.  Usually  this 
is  easily  done,  but  in  some  cases  it  is  attended  with  no  little  difficulty.  This 
especially  happens  when  a  small  ring  has  been  hurriedly  put  on  a  -wrong  fingerj 
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or  -when  the  penis  lias  been  drawn  througli  a  hmss  ring.  In  sucli  cases  as  these 
the  member  swells  greatly,  and  the  difficulty  of  removing  the  foreign  body  Is 
very  considerable.  The  finger-ring  may  usually  be  removed  by  slipping  a 
director  under  it,  and  clipping  or  filing  it  across  upon  this.  Sometimes  the 
following  popular  plan  may  advantageously  be  adopted.  A  strong  silk 
thread  is  carefully  womid  roimd  the  finger  as  tightly  as  possible  from  the  pomt 
down  to  the  ring,  and  through  this  the  free  end  is  carried  with  a  needle  :  the 
thread  is  then  slowly  imtwsted,  and  the  ring  is  thus  carried  upon  it  off  the 
finger.  Cui'tain  or  other  brass  rings  compressing  the  root  of  the  penis  have 
been  known  slowly  and  gradually  to  cut  through  the  organ,  without  destroying 
its  vitality  or  rendering  the  urethra  impervious.  But  such  a  fortunate  result  is 
altogether  the  exception  ;  iu  the  great  majority  of  sucli  cases,  miless  the  ring 
be  speedily  cut  off,  mortification  of  the  organ  would  ensue,  and  might  be 
followed,  as  it  has  been  in  some  instances,  by  the  death  of  the  patient. 

WOUNDS. 

A  wound  may  be  defined  to  be  a  solution  of  continuity  suddenly  produced  by 
the  incision,  rupture,  or  fractui'e  of  a  joart. 

Surgeons  imiversally  divide  wounds  into  Incised,  Lacerated,  Contused,  Punc- 
tured, and  Poisoned. 

Incised  Wounds — These  may  vary  in  extent,  from  a  simple  superficial  cut, 
to  the  incisions  required  in  the  amputation  at  the  hip-joint.  Incised  wounds 
are  usually  open,  communicating  freely  with  the  air ;  occasionally,  however, 
when  made  by  the  surgeon,  they  are  subcutaneous,  only  commimicating 
externally  by  a  small  puncture.  They  may  be  simple,  merely  implicating 
integimient  and  muscle  ;  or  they  may  be  complicated  ■with  injury  of  the  larger 
vessels  and  nerves,  or  of  important  organs. 

Sym])toms. — In  all  cases  they  give  rise  to  three  symptoms  ;  viz.,  Pain, 
Haemorrhage,  and  Separation  of  their  Sides. 

The  Pain  in  an  incised  wound  is  usually  of  a  burning,  cutting,  or  smarting 
character.  Dr.  J.  J ohnson  compared  his  own  sensations  to  the  pain  produced 
by  a  stream  of  melted  lead  falling  upon  the  part.  Much  depends,  however, 
on  the  extent  and  situation  of  the  woimd ;  and  also  whether  the  cut  is  made 
from  the  cutaneous  surface  inwards,  or  from  within  outwards  :  being  greater  in 
the  former  than  in  the  latter  case,  owing  to  the  section  of  the  nerves  being 
made  from  the  branches  towards  the  trunk.  When  the  cut  is  fit'om  within 
outwards,  the  trunks  being  first  divided,  the  branches  are  paralysed,  and  do  not 
feel  the  subsequent  incisions. 

The  amount  of  Hcemorrhage  necessarily  depends  upon  the  vascularity  of  the 
part,  as  weU  as  on  the  size  of  the  woimd.  The  proximity  of  the  part  woimded 
to  the  centre  of  the  circrilation,  or  to  a  large  vessel,  also  influences  this  very  con- 
siderably— different  parts  of  the  same  tissue  bleeding  mth  different  degrees  of 
facility.  Thus  the  skin  of  the  face  ^oms  out  more  blood  when  cut  than  that 
of  the  leg.  The  same  parts  will,  rmder  different  states  of  irritation,  pour  out 
dift'erent  qu.antities  of  blood.  Thus  the  tonsils  have  bled,  after  their  excision, 
to  such  an  extent  as  to  occasion  death,  although  usually  but  a  few  drops 
are  lost. 

The  Separation  of  the  Lips  of  the  wound  depends  on  their  tension  and  the 
position  of  the  part,  as  well  as  on  the  elasticity  and  yital  contractility  of  the 
tissues.  Eetraction  also  depends  on  the  du'ection  of  the  incision,  according  as 
this  is  parallel  to  or  across  the  axis  of  a  lunb  or  muscle  ;  as  well  as  on  the 
state  of  the  parts  at  the  time.  It  is  greatest  in  those  parts  that  are  naturally 
most  elastic  or  that  possess  the  greatest  degree  of  tonicity ;  thus  the  muscles, 
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wheu  cut,  will  retract  to  a  distance  of  some  inches ;  so  also  the  ai-teries  and  skin 
gape  w-idely  when  divided ;  whereas  in  the  ligaments,  or  bones,  no  retraction 
takes  place. 

Unian  of  Incised  JVounds. — Incised  woimds  may  unite  in  the  five  following 
ways  : — 1,  by  the  Du-ect  GroMong  Together  of  theii'  opposed  surfaces  ;  2,  by 
Scabbing  ;  3,  by  the  opposite  surfaces  uniting  tlu-ough  the  medium  of  Coagul- 
able  Lymph  ;  4,  by  Granidations  springing  up  from  the  sides  and  bottom,  and 
covering  themselves  -with  an  epithelial  coating ;  and  5,  by  the  Growing  Together 
of  two  Granulating  Surfaces.  The  fii-st  three  methods  of  union  are  special  to, 
and  can  only  occur  in,  clean  incised  wounds.  The  last  two  methods  may  occur 
in  incised  woimds,  if  either  of  the  three  preceding  ones  fail,  and  are  the  only 
means  by  which  contused  and  lacerated  wounds  can  heal. 

1.  The  Direct  Grmoing  Together  of  Opposite  Surfaces  was  termed  by  Hunter 
■■  Union  by  the  First  Intention :"  though  the  term  is  not  employed  in  this  accepta- 
tion by  modem  surgeons,  most  of  whom  extend  it  to  the  imion  by  adhesive 
inflammation.  When  woimds  unite  in  this  way,  it  is  by  the  simple  and  direct 
coalescence  of  the  opposed  smfaces  ;  and  not,  as  Hunter  had  supposed,  by  the 
interposition  of  a  layer  of  effused  blood  becoming  the  bond  of  union ;  or,  as 
others  have  imagined,  by  lymph  being  poured  out,  which  unites  the  opposed 
surfaces.  Dr.  Macartney,  who  pointed  out  the  error  of  these  doctrines,  has 
shown  that  in  this  kind  of  imion  there  is  no  intervention  of  blood  or  of  lymph ; 
the  process  consisting  essentially  in  clean-cut  parts,  laid  in  apposition,  uniting 
and  growing  together  directly  in  the  course  of  a  few  hours,  without  inflamma- 
tion or  any  of  its  products  being  recLuired  to  effect  the  union  ;  hence  he  termed 
it  "  immediate  union." 

The  conditions  necessary  for  direct  union  axe  the  following  : — 1.  The  perfect 
coaptation  of  the  cut  surfaces  ;  2.  A  healthy  constitution  ;  3.  The  absence  of  all 
inflammatory  action  ;  4.  The  exclusion  of  all  air  from  between  the  sides  of  the 
wound  ;  and  5.  A  certain  homogeneity  of  structure.  It  is  not  often  in  sui-gical 
practice  that  such  a  simple  and  direct  result  can  be  obtained  ;  though,  in  some 
of  the  plastic  operations  about  the  face,  we  succeed  in  securing  it.  It  is 
especially  in  children  and  young  people,  in  whom  the  constitution  is  pure  and 
healthy,  that  this  kind  of  union  is  to  be  obtained,  and  after  operations  for  the 
cure  of  deformities,  as  hare-lip  or  cleft-palate,  rather  than  in  those  for  disease. 
After  some  of  the  larger  operations,  in  adults  even,  this  kind  of  union  occa- 
sionally takes  place.  Thus  Paget  records  a  case  of  amputation  of  the  breast, 
in  which  the  flaps  contracted  immediate  and  direct  union  with  the  subjacent 
parts  ;  and,  on  the  patient  dying  of  erysipelas  at  the  end  of  three  weeks,  the 
union  was  so  perfect  that  it  was  impossible  to  discover  by  microscopical  ex- 
amination that  any  inflammation  had  existed,  or  exudative  matter  been 
poured  out.  In  some  flap  operations,  the  surgeon  may  be  successful  in  attain- 
ing union  by  this  means.  Thus,  in  amputations  of  the  thigh  and  arm,  we 
occasionally  find  that  nearly  the  whole,  or  a  considerable  portion  of  the  flaps 
are  united  together  at  the  expiration  of  about  eight-and-forty  hours. 

Homogeneity  of  Structure  is  of  especial  importance  in  securing  this  kind  of 
union.  It  cannot  take  place,  for  instance,  between  a  muscidar  flap  and  the  cut 
end  of  a  bone.  But  it  takes  place  here  between  soft  parts  corresponding  in 
structure  ;  and  the  more  homogeneous  this  is,  the  more  lUcely  is  union  to 
occur.  Hence  it  is  especially  easy  to  seciu'e  it  in  wounds  of  the  face ;  composed 
as  this  part  is  of  integuraental  structure,  and  cellulo-adiposc  and  muscular 
tissues,  pretty  uniformly  blended. 

2.  Healing  by  Scabbing  or  Incrustation  consists  in  the  direct  adhesion  of  the 
lower  part  and  sides  of  a  woimd  under  a  crust  of  dried  blood,  hair,  &c.,  which 
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forma  an  air-tight  covering.  The  absence  of  inflammation  is  necessary  for 
healing  by  scabbing  ;  if  inflammatory  effusion  occur,  the  scab  will  be  thrown 
ott' ;  and,  air  being  admitted,  an  idcer  forms,  upon  which  granulations  will 
sprmg  up.  This  kind  of  union  is  extremely  rare  in  man,  owing  to  the  readi- 
ness with  which  inflammation  is  excited  ;  but  is  common  in  the  lower  animals, 
inflammation  being  not  so  readily  induced  in  them.  This  natural  process 
is  sometimes  imitated  by  the  siu'geon  closing  a  wound,  as  '  in  a  compound 
fractiue,  with  a  piece  of  lint  steeped  in  blood  or  in  collodion,  under  which 
union  takes  place. 

The  essential  point  in  obtaining  healing  by  scabbing  is  to  secure  the  absence 
of  atmospheric  air  from  the  woimd,  and  it  is  in  this  way  alone  that  the 
process  can  be  satisfactorily  accomplished.  When  atmospheric  air  gets  admis- 
sion to  a  wound  on  the  surface  of  the  body,  decomposition  usually  takes 
place  in  the  blood  and  sero-plastic  fluid ;  and,  if  so,  a  degree  of  inflammatoiy 
action  which  is  incompatible  with  scabbing  is  set  up.  The  noxious  influence 
of  ail'  on  wounds,  and  its  tendency  to  favour  decomposition,  was  long  supposed 
to  be  due  to  oxygen.  But  the  recent  researches  of  Pasteur  have  shown  that 
this  is  not  the  case,  but  that  the  decomposition  of  fluids  in  woimds  is  due  to  the 
existence  in  the  air  of  the  germs  of  low  forms  of  animal  life.  These,  which  are 
susjDended  in  it  in  the  form  of  innumerable  minute  particles,  become  deposited 
on  any  freshly  cut  surface,  and  there  give  rise  to  decomposition  and  a  sort  of 
fennentative  action. 

Analogous  to  healing  by  scabbing  is  the  process  of  cure  in  subcutaneous 
wounds,  as  in  dislocations,  simple  fractures,  and  other  analogous  injuries  ;  so 
also  in  the  various  operations  of  tenotomy.  In  these  cases  union  takes  place 
without  any  inflammation,  though  this  is  sometimes  excited  by  the  injury ; 
the  reparative  material,  "  nucleated  blastema,"  not  being  an  inflammatory 
product. 

3.  Union  by  the  Adhesive  Inflammation,  the  "  Union  by  the  First  Intention!'  of 
modem  surgeons,  ox  "Primary  Adhesion,"  as  it  is  termed  by  Paget,  consisting  in 
the  effusion  of  IjTnph  between  the  opposed  surfaces,  is  more  frequently 
obtained  than  the  direct  union.  In  order  that  it  shordd  take  place,  the  follow- 
ing conditions  are  necessary  : — 1.  That  the  patient's  constitution  be  in  a  healthy 
state  ;  2,  That  the  inflammation  be  restrained  within  such  bounds  as  suffice  for 
the  production  of  lymph,  but  are  insufficient  for  the  destruction  and  degenera- 
tion of  the  newly  formed  lymph,  and  its  conversion  into  pus  ;  3.  That  the 
wound  be  closed,  its  sides  brought  into  accurate  apposition,  and  the  air  ex- 
cluded ;  4.  That  the  interposition  of  all  foreign  bodies  be  carefully  guarded 
against.  Blood  acts  as  a  foreign  body,  and  prevents  the  coalescence  of  the 
lymph  pressed  out  from  the  opposite  sides  of  the  wound  ;  hence  it  is  of  the  fii'st 
importance  that  no  blood  be  interjjosed  between  the  opposite  sides  of  the 
woimd ;  and  adhesive  union  will  be  greatly  facilitated  by  all  oozing  being 
allowed  to  cease,  and  by  the  surfaces  being  allowed  to  become  glazed  by  the 
exudation  of  lymph  for  some  hours  before  they  are  brought  into  contact.  If  any 
blood  be  interposed,  it  acts  as  a  barrier  to  the  cohesion  of  the  opposite  layers  of 
plastic  matter,  invai'iably  becomuag  disintegrated,  breaking  doMm,  and  being 
.washed  away  by  the  suppuration  excited  by  its  presence ;  hence,  in  the  di-essing 
of  surgical  woimds,  such  as  stumps  after  amputation,  in  which  it  is  desirable 
to  procure  union  by  adhesive  inflammation,  the  cut  siu-faces  should  not  be 
brought  together  for  a  few  hqiu's,  imtil  all  oozing  of  blood  has  ceased,  and  the 
fibrinous  layer  thrown  out. 

The  union  by  adhesive  inflammation  in  an  incised  wound  takes  place  in  the 
following  maimer.    After  all,  hcemorrhage  has  ceasedj  the  surface  becomes 
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"glazed,"  being  covered  with  a  film  of  fibrine  of  the  liquor  sanguinis,  with 
which  a  large  quantity  of  white  coriiuscles  are  found  intermixod  ;  a  sero- 
sanguinolent  fluid  draining  away.  This  layer  of  fibiine  rapidly  becomes 
thickened  by  the  deposit  of  exudative  matter,  and  ultimately  becomes  vascular, 
undergoing  development  into  fibro-areolar  tissue,  which  constitutes  the  bond 
of  union,  its  exposed  surface  becoming  gradually  covered  by  an  epithelial 
layer,  as  has  already  been  described  in  speaking  of  the  development  of  lymph 
mid  its  cicatrisation.  The  adhesive  layer  forms  with  varying  rapidity  on 
different  siu-faces  ;  thus  in  a  stump,  after  amputation,  it  will  be  foimd  that  the 
muscles,  fasciae,  and  areolar  tissue  are  covered  with  fibrine  in  the  course  of  a 
few  hotirs  ;  it  is  not  imtil  about  the  third  or  foiirth  day  that  the  subcutaneous 
fat  becomes  coated  in  the  same  way  :  and  eight  or  ten  days  elapse  before  the 
adhesive  lymph  is  thrown  out  upon  the  cut  siu-face  of  the  bone  ;  and  here  it 
shows  itself  fii-st  on  the  medullary  canal,  afterwards  on  the  cancellous  textivre, 
and  lastly  upon  the  hard  bone. 

For  the  production  and  organisation  of  this  lymph  a  certain  amount  of 
inflammation  is  absohitely  necessary,  but  the  inflammation  miist  be  confined 
Avithin  proper  limits.  An  inflammation  that  is  too  intense,  or  too  long  con- 
tinued, is  destructive  to  the  adhesive  process.  If  too  violent,  the  adhesive  will 
pass  into  the  suppurative  inflammation  ;  and  if  it  be  too  long  continued,  the 
development  of  lymph  will  be  interfered  with  ;  for,  though  inflammation '  be 
necessary  for  the  formation  of  the  bond  of  imion,  none  is  required  for  its 
organisation,  or  for  its  ultimate  development  into  fi.bro-areolar  tissue.  (The 
subject  of  adhesive  inflammation  is  fully  treated  at  pp.  88  to  92.) 

4.  Granulation. — In  those  cases  in  which  union  by  direct  cohesion  or  by  the 
adhesive  inflammation  fails,  in  consequence  of  the  broken  state  of  the  patient's 
health,  or  of  some  local  disturbance,  as  by  the  interposition  of  blood  or  other 
foreign  body,  by  the  excitation  of  undue  inflammation,  by  the  wound  being 
left  open  to  the  air,  or  by  any  other  disturbing  cause,  granulations  are  thrown 
out,  and  union  by  "  the  Second  Intention"  as  it  is  termed,  occim  ;  and  we 
may  often  see  in  the  same  incised  wound  one  portion  healed  by  direct  union, 
another  part  by  the  adhesive  inflammation,  and  the  remainder  by  granulation. 
Union  by  granulation,  or  the  second  intention,  is  identical  with  the  process 
of  the  repair  of  idcers;  and  to  the  description  of  this  (p.  99)  I  must  refer 
the  reader.  A  layer  of  plastic  exudation  is  deposited,  wluch  gradually  increases 
in  thickness  ;  becoming  vascular,  it  accumulates  in  masses  of  pointed  and 
ruddy  granulations,  throwing  off  pus  and  effete  corpuscles  from  its  surface, 
and  developing  in  the  deeper  parts  into  fibro-areolar  tissue,  whilst  the  more 
superficial  portion  undergoes  epithelial  transformation. 

5.  Union  of  Ch-anulating  Surfaces. — It  not  unfrequently  happens  that, 
although  granulations  have  sprung  up,  union  between  the  opposed  surfaces  has 
not  taken  place.  "We  must  endeavour  to  accomplish  this,  by  bringing  the 
granulating  sides  of  the  woimd  together,  when  they  will  cohere,  thus  con- 
stituting union  by  "  secondary  adhesion."  In  some  amputations,  and  in  many 
plastic  operations,  cases  of  hare-lip,  cleft-palate,  &c.,  this  mode  of  luiion  is 
occasionally  established. 

Manacjement  of  Incised  Wounds. — -In  the  treatment  of  an  incised  wound,  we 
must  always  endeavour  to  procure  union  directly  or  by  adhesive  inflanmiation 
between  a  portion,  if  not  the  whole,  of  the  surfaces  ;  if  union  in  this  way  be 
obtained,  we  save  the  patient  much  time  and  trouble. 

The  probability  of  procuring  adhesive  union  depends  greatly  upon  the  con- 
stitution of  the  patient,  as  well  as  on  the  management  of  the  wound.  It  is  a 
grave  error  to  suppose  tliat  the  probability  of  obtaining  union  by  the  first 
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intention  is  entirely  dependent  on  local  conditions,  and  on  the  management  o1 
the  wound  itself.  It  depends  far  more  on  tlie  constitution  of  the  patient  than 
is  tisnally  admitted.  In  many  constitvitions,  it  is  impossible  imder  the  most 
favourahle  cii-cnmstances  to  obtain  it.  The  sounder  the  constitution,  the  more 
readily  will  imion  by  the  first  intention  take  place  ;  and,  in  all  cases,  it  is 
disposed  to  by  the  removal  of  all  sources  of  irritation  from  the  system.  Thus 
in  those  operations,  the  plastic,  for  instance,  in  which  it  is  necessary  that  the 
union  be  as  direct  as  possible,  the  constitution  of  the  patient  should  be  pre- 
pared by  his  being  kept  for  some  time  previously  upon  a  nourishing  but 
imstimulating  diet,  chiefly  consisting  of  milk  and  light  animal  food,  by  his 
having  regular  exercise,  and  by  the  administration  of  ii'on  ;  we  should  also  look 
specially  to  the  state  of  the  digestive  and  urinary  organs,  and  remove  any 
source  of  irritation  in  connection  with  them.  In  cases  of  accidental  wound,  if 
we  -wish  to  secure  union  by  the  first  intention,  we  must  keep  the  patient  quiet, 
and  employ  a  moderately  antiphlogistic  regimen,  avoiding  especially  all  stimu- 
lants, which  have  a  great  tendency  to  interfere  with  this  desirable  result.  It 
must  be  borne  in  mind,  that  the  great  object  is  to  limit  inflammation  ;  if  this 
be  carried  beyond  what  is  necessary  for  plastic  effusion,  suppurative  action  will 
certainly  occur.  With  regai'd  to  local  antiphlogistic  treatment,  nothing  is 
required  beyond  simplicity  of  dressing,  and  keeping  the  part  cool  by  means  of 
wet  lint,  or,  if  the  wound  be  very  extensive,  and  inflammatory  action  threaten 
to  run  high,  by  irrigation  (Fig.  51).  In  producing  union  by  the  first  intention, 
much  ^yill  depend  upon  the  homogeneity  of  the  tissues  of  the  opposed  surfaces. 
When  these  are  soft  and  imiform  in  structiu-e,  as  in  the  face  or  the  perinseum, 
union  will  readily  take  place  when  the  cut  surfaces  are  brought  together.  But 
if  they  be  very  dissimilar,  we  cannot  expect  such  union :  thus  muscle  will  not 
adhere  to  cartilage,  nor  tendon  to  bone. 

Treatment. — There  are  three  great  indications  in  the  local  management  of  an 
incised  wound. 

The  first  is  the  Arrest  of  Hcemorrhage.  If  the  bleeding  be  general  from  the 
surface,  it  may  be  stopped  by  position,  by  coaptation  of  the  sides  of  the  wound, 
and  by  the  application  of  cold  and  styptics.  If  it  be  arterial,  ligature,  torsion, 
or  acnpressirre  to  the  bleeding  points  Avill  be  required. 

The  next  indication  consists  in  the  Removal  of  Foreign  Bodies  of  all  kinds  : 
such  as  dirt,  pieces  of  stone,  glass,  &c.,  including  coagulated  blood,  from 
between  the  lips  of  the  wound.  In  doing  this,  care  should  be  taken  not  to  -wdpe 
the  woimd  too  roughly  ;  a  piece  of  soft  lint,  a  triangular  bit  of  sponge,  or  a 
stream  of  cold  water  poured  over  the  surface,  should  be  the  means  employed. 

The  last  and  most  important  indication  to  fulfil,  is  the  Coaptation  of  the 
Opposed  Surfaces  and  the  Exclusion  of  Air  as  accurately  as  possible.  This  can 
only  be  maintained  by  attention  to  position,  and  by  the  aj)plication  of  sutures, 
plasters,  and  bandages. 

As  a  general  rule,  the  sides  should  not  be  brought  together  until  all 
hsemorrhage  has  ceased.  If,  however,  there  be  but  slight  oozing,  this  may  be 
arrested  by  the  approximation  of  the  surfaces.  If  the  wound  be  extensive,  it 
may  be  advantageous  to  wait  for  a  few  hours,  imtil  its  sides  are  glazed  over  by 
a  layer  of  fibrine.  The  parts  should  now  be  brought  gently  into  contact,  due 
attention  being  paid  to  relaxing  them  as  much  as  possible  by  position,  so  that 
there  may  be  no  gaping  of  the  lips,  nor  tension  on  the  sides  of  the  wound. 
They  must  be  kept  in  place  by  sutures,  plasters,  and  bandages.  The  exclusion 
of  air  from  a  woimd  that  it  is  intended  to  iinite  by  primary  adhesion  is  of  the 
first  importance.  Whether  air  acts  directly  in  favouring  the  decomposition  of 
the  sero-plastic  fluid  that  is  effused  on  the  cut  surfaces,  or  whether,  a.<5  Pasteur 
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and  Lister  suppose,  it  is  the  medium  by  which  orgcanisms  are  conveyed  by 
which  fermentative  action  is  set  up,  in  reality  matters  little  ;  for  the  fact  is 
certain  that,  imless  it  be  excluded,  suppiu-ation  will  be  set  up. 

Sutures  axe  commonly  employed  when  there  is  more  tendency  to  gaping  than 
can  be  overcome  by  position  or  plasters.  The  material  that  is  generally  used 
for  this  pm-pose  is^  weU-waxed  dentist's  or  twisted  silk  of  various  degrees  of 
fineness,  introduced  by  means  of  a  curved  needle.  In  certain  operations,  more 
especially  those  of  a  plastic  nature,  where  the  suture,  has  to  remain  in  the 
tissues  for  many  days,  and  in  which,  if  thread  or  silk  be  used,  the  material  would 
either  be  decomposed  or  would  imbibe  the  secretions  of  the  part  or  wound,  and 
thus  become  a  source  of  irritation,  acting  like  a  seton,  various  metallic  wires,  of 
gold,  silver,  iron,  or  lead,  are  occasionally  employed  Avith  advantage,  instead  of 
silk.  Well-annealed  silver  or  iron  wire  is  that  to  wliich  most  surgeons  give  the 
preference.  In  wounds  of  the  limbs,  especially  in  those  cases  in  which  some 
traction  may  be  expected,  the  suture  should  be  thick  ;  whilst  in  those  cases  in 
which  it  is  of  importance  that  as  little  deformity  as  possible  be  left,  it  should 
consist  of  the  finest  material  that  is  compatible  with  the  requisite  strength. 

Sutures  may  be  of  various  kinds  :  the  interrupted,  consisting  of  a  number  of 
single  stitches,  appUed  at  distances  varying  from  half  an  inch  to  an  inch  and  a 
half,  is  the  one  most  commonly  had  recourse  to  in.  all  cases  involving  the 
integument.  In  applying  this  suture  the  needle  should  never  be  carried 
deeper  than  the  integimiental  structure,  except  in  some  of  the  parts  about  the 
face,  such  as  the  lips  and  eyelids.  The  suture  shoidd  be  tied  by  means  of  the 
reef-knot,  and  the  ends  be  cut  short. 

The  continuous  suture,  never  used  on  the  cutaneous  surface,  is  principally 
employed  in  incised  wounds  of  the  intestines. 

The  quilled  suture  is  applied  in  cases,  as  in  rupture  of  the  perinseum,  in 
which  the  sides  of  a  deep  woimd  are  required  to  be  broiight  into  contact 
throughout.  It  consists  of  a  double  interrupted  suture  passed  deeply,  and  tied 
tightly  over  pieces  of  elastic  bougie,  laid  parallel  to,  and  at  the  distance  of  half 
an  inch  from,  the  edges  of  the  woimd. 

The  headed  suture  is  rarely  employed  at  the  present  day  :  in  it  the  knot  is 
made  over  a  large  bead,  or  a  split  shot,  strung  upon  each  side  of  the  suture, 
which  thus  diffuses  the  pressirre  over  a  greater  extent  of  surface. 

The  twisted  or  figure-of-8  suture  is  very  commonly  employed  in  surgery  ;  it 
consists  in  the  introdi;ction  of  a  slender  pin,  made  of  soft  iron,  with  a  steel 
point,  across  the  lips  of  the  woimd,  and  the  application  of  soft  silk-twist  over 
this  in  the  manner  of  a  figure  of  8  ;  care  being  taken  not  to  draw  it  too  tight,  or 
to  compress  the  soft  parts  between  the  needle  and  suture,  lest  sloughing  result. 

Sutirres,  of  whatever  kind,  act  as  irritants  along  the  track  through  which 
they  are  applied  ;  hence  they  shoidd  always  be  withdrawn  as  soon  as  they 
have  accomplished  their  object — that  of  procuring  union  of  the  opposed  sur- 
faces. Every  minute  that  they  are  left  in  beyond  this  is  detrimental  to 
adhesion,  and  is  attended  with  a  risk  of  the  excitation  of  imdue  action.  In 
general,  they  should  not  be  left  in  beyond  eight-and-forty  hours  ; 
but  in  some  cases,  more  particularly  when  made  of  metallic  wire, 
they  may  advantageously  be  retained  for  a  considerably  longer 
period — for  six,  eight,  or  ten  days.  At  last  even  these  will  pro- 
duce ulceration.  When  they  are  -ndthdraAra,  care  should  be  taken 
not  to  disturb  the  adhesion  in  their  neighbourhood  by  improper  Tig.  56.— The 

traction.  Sen-efinc. 

The  fierrefine  (Fig.  56)  may  be  used  in  some  cases,  especially  when  ver\- 
accTirate  union  of  the  lips  of  a  wound  is  required,  as  in  cuts  upon  the  face. 
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Plasters  serve  to  maintain  the  aiDproximation  of  the  opposed  surfaces.  They 
are  of  various  lands  ;  hut  the  resin,  soap,  and  isinglass  plasters  are  those  that 
are  most  commonly  employed.  Each  of  these  possesses  peculiar  properties  that 
fit  it  for  particular  cases.  The  resin-plaster  has  the  advantage  of  heing  the  most 
adhesive,  and  of  not  heing  readily  loosened  hy  discharges  ;  hut  it  is  irritating 
sticky,  difficult  to  remove,  and,  in  consequence  of  the  lead  that  it  contains, 
leaves  a  dii'ty-looldng  incrustation  on  the  part.  The  soap-plaster  is  less 
irritating,  hut  at  the  same  time  is  less  adhesive,  and  is  consequently  seldom 
employed  in  the  treatment  of  wounds.  The  isinglass  plaster  is  douhtless  the 
.  most  cleanly  and  least  irritating  of  all  ;  and,  heing  transparent,  possesses  the 
advantage  of  enahling  the  sm-geon  to  see  what  is  passing  heneath  it.  It  has, 
however,  the  disadvantage  of  heing  readily  loosened  hy  the  discharges  of  the 
part,  or  hy  the  necessary  di'essings. 

The  plasters  should  he  cut  into  strips  of  sufficient  length  to  support  the 
sides  as  well  as  to  compress  the  edges  of  the  woimd,  and  should  he  applied 
hetween  hut  not  upon  the  points  of  suture,  aU  hairs  having  heen  removed 
from  the  part  on  which  they  are  laid  down,  and  the  surface  being  thoroughly 
dried.  In  removing  them,  both  ends  should  he  loosened  at  the  same  time, 
and  the  strip  thus  taken  off  without  either  lip  of  the  wound  heing  unduly 
dragged  upon. 

Collodion  or  Styptic  Colloid  may  often  be  advantageously  used  instead  of 
plasters,  either  alone  or  in  addition  to  sutures,  being  painted  over  the  wound 
with  a  camel's-hair  brush,  and  thus  bringing  the  lips  into  more  accurate  coap- 
tation at  the  same  time  that  it  excludes  the  au",  and  thus  tends  to  heal  the 
woimd  hy  a  subcutaneous  process. 

After  coaptation  has  been  effected  by  position,  aided  by  the  application  of 
sutm-es  and  plasters,  a  strip  of  water-dressing  may  be  laid  along  the  line  of  the 
wound,  and  a  piece  of  wet  lint  over  the  whole  surface,  which  should  be  kept  as 
cool  as  possible.  If  any  ligatures  have  been  appKed  to  bleeding  vessels,  they 
must  be  left  hanging  out  at  the  most  dependent  angle.  The  first  dressings 
should  be  left  unchanged  for  two  or  three  days ;  the  sutures  may  then  be 
removed,  and  the  plasters  as  they  become  loosened ;  care  being  taken  to 
support  the  sides,  and  after  a  time  to  bandage  the  part  properly  by  circular 
turns  of  a  narrow  roller.  In  many  cases,  the  direct  union  of  clean  cut  wounds 
may  be  much  facilitated  by  bandaging  the  part,  so  that  firm  pressure  is  exer- 
cised upon  it  from  the  very  first.  This  requires  to  be  done  carefully  and  with 
due  attention  to  the  proper  support  of  the  deeper  parts,  lest  infiltration  of  sero- 
sanguinolent  fluid  occur  in  them,  which  will  readily  lead  to  suppuration. 

Union  may  be  readily  accomplished  in  many  slight  incised  wounds,  by 
covering  the  edges  of  the  cut  with  a  piece  of  soft  lint  soaked  in  collodion ; 
direct  cohesion,  by  a  process  analogous  to  scabbing,  taking  place  imder  this 
dressing. 

If  union  by  the  first  intention  fail  from  any  local  cause,  or  if  the  Avound 
occur  in  such  a  constitution  that  it  is  useless  to  attempt  it,  inflammation  takes 
place  in  and  around  it  j  the  lips  swell  and  become  red  ;  a  sero-sanguinolent 
discharge,  gradually  assuming  a  puriform  character,  exudes  ;  and,  at  the  same 
time,  if  the  wound  be  an  extensive  one,  suppurative  fever  sets  in.  Under  these 
circumstances,  the  sutures  should  be  immediately  removed  :  the  strips  of 
plaster,  if  continued,  shoiild  be  used  merely  for  support  and  not  for  union  ;  a 
large  soft  linseed-meal  poultice,  or  a  thick  piece  of  wai-m  water-dressing,  should 
be  applied  ;  and  the  patient  put  upon  a  moderate  antiphlogistic  regimen.  Wien 
suppuration  has  fairly  set  in,  and  granulations  have  sprimg  up,  the  treatment 
must  be  conducted  in  accordance  with  those  general  principles  that  guide  us  in 
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the  management  of  ulcerated  surfaces.  The  suppuration  must  be  moderated, 
the  process  of  cicatrisation  facilitated  hy  the  application  of  a  bandage,  the 
general  health  attended  to,  and  the  strength  of  the  patient  supported. 

Union  by  "  secondary  adhesion  "  may  sometimes  be  accomplished,  after  that 
by  the  first  intention  has  failed,  by  bringing  the  granulating  surfaces  together  a 
second  time  by  means  of  sutures,  hare-lip  pins,  or  plasters. 

Faultij  Cicatnces  often  give  rise  to  great  disfigiu'ement,  and  require  some 
operative  means  to  remedy  this  inconvenience.  These  plastic  operations  will  be 
described  more  fully  hereafter ;  but  it  may  be  stated  here  that  much  benefit 
Avill  occasionally  result  from  excising  the  cicatrix,  and  then  bringing  together 
the  opposite  edges  of  the  wound  in  an  uniform  line.  Should  it  be  too  lai'ge  for 
this,  if  flat,  it  must  be  left ;  but  if  angular  it  may  be  divided  down  to  the 
soxmd  structures  beneath,  and  the  gap  thus  resulting  filled  by  a  flap  of  integu- 
ment dissected  up  from  the  neighbouring  parts  and  twisted  into  it. 

Contused  and  Lacerated  Wounds. — These  may  be  defined  to  be  wounds 
that  are  conjoined  with  more  or  less  bruising  about  the  edges  and  sides  ; 
presenting  every  possible  variety  in  the  degree  of  contusion  and  of  wound, 
from  a  cut]  on  the  shin  to  a  limb  crushed  and  lacerated  by  a  cannon-shot. 
They  are  commonly  inflicted  by  blimt  cutting  instruments,  as  by  a  hatchet,  or 
by  stones,  bludgeons,  &c.  Lacerations  by  machinery,  in  which  parts  are  torn 
off  or  crushed,  the  bites  and  gorings  of  animals,  and  gun-shot  injuries  of  all 
kinds,  come  imder  this  denomination. 

Characters. — Whatever  their  mode  of  infliction,  these  wounds  present  certain 
characters  in  common,  by  which  they  differ  from  all  other  injuries.  Their 
lips  are  irregular  and  torn,  less  gaping  than  in  incised  woimds,  but  surrounded 
by  more  or  less  ecchymosis  and  contusion,  with  a  tendency  to  slough  at  their 
sides.  There  is  usually  but  little  haemorrhage,  and  the  pain  is  of  an  aching  or 
dull  character.  In  consequence  of  the  sloughy  state  of  the  lips  and  sides, 
these  woimds  always  unite  by  the  second  intention. 

Contused  and  lacerated  wounds  present  peculiarities  according  to  the  mode 
of  their  infliction. 

When  they  are  occasioned  by  the  bite  of  a  large  animal,  the  part  injured 
becomes  very  painful,  and  inflames  extensively  ;  the  woimd  being  lacerated, 
much  contused,  and  often  penetrating  deeply.  It  sloughs  in  consequence  of 
the  pressure  to  which  it  has  been  subjected,  and  of  the  animal  having  shaten 
and  torn  the  part  seized.  When  the  wound  is  inflicted  by  the  tusk  or  horn  of 
an  animal,  it  is  extensively  lacerated  rather  than  contused,  and  often  partakes 
of  the  nature  of  a  pimctiired  wound. 

When  a  part  of  the  body  is  torn  ofi",  the  wound  presents  peculiar  characters  ; 
which  differ,  however,  according  as  the  separation  is  effected  at  the  part  struck 
or  seized,  or  at  a  distance  from  it. 

In  the  first  case — as  when  a  cannon  ball  carries  off  a  limb,  or  an  arm  is 

caught  in  a  steam-mill  or  rag-tearing  macliine  and  crushed  or  torn  off  the 

stump  presents  a  very  ragged  sivrface,  the  skin  being  strijsped  away  higher 
than  the  other  parts,  the  tendons  hanging  out,  and  the  bellies  of  the  muscles 
that  are  torn  across  being  swollen,  protruding,  and  apparently  constricted  by 
the  lacerated  integument.  A  most  important  condition  in  these  woimds  is 
the  state  of  the  vessels  ;  these  are  separated  lower  down  than  the  other  parts, 
for,  being  elastic,  they  elongate  and  pull  out  before  they  give  way.  There  is 
no  haemorrhage,  because  the  inner  and  middle  coats  of  the  artery,  breaking 
off  short,  retract  and  contract  to  a  small  aperture,  and  allow  the  external  one 
to-be  dragged  down  and  twisted  over  its  mouth,  in  such  a  way  as  to  offer 
a  complete  barrier  to  the  escape  of  blood.    The  bone  is  crushed  oft'  at  the  end 
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of  the  stiunp,  of  wliich  it  forms  the  irregular  conical  apex,  and  is  often  split  up 
to  the  next  joint  above. 

Occasionally,  when  parts  are  pulled  off,  they  are  separated  at  a  distance  from 
the  point  seized.  Tlius,  fingers  that  have  been  torn  oif  by  machinery  have 
their  extensor  tendons  separated  higher  up,  at  their  junction  with  the  belly  of 
the  muscle,  and  not  at  the  part  seized  ;  the  tendon  being  drawn  out  of  its 
sheath,  and  hanging  on  to  the  separated  end  in  a  ribbon-like  manner. 

In  the  Progress  of  a  contused  or  lacerated  wound  there  are  two  distinct 
periods  : — 1,  that  of  the  Separation  of  the  Slough  produced  by  the  contusion  ; 
and  2,  that  of  Repair  by  Granulations  of  the  chasm  left.  These  processes  are 
analogous  to  those  wliich  occur  in  ulceration,  and  are  ftilly  described  at 
page  99. 

The  Extent  of  the  Slough  depends  not  only  upon  the  extent  and  severity,  but 
also  \ipon  the  situation  of  the  injury.  If  the  parts  around  the  wound  be  much 
bruised,  then  superficial  sloughing  to  a  great  extent  may  occur  ;  if  the  wound 
be  deep  thoiigh  not  extensive,  there  will  always  be  danger  of  troublesome 
sloughing,  leading  to  deep  suppuration  and  burrowing  of  matter,  and  in  some 
cases  to  secondary  htemorrliage.  Those  wounds  that  are  situated  immediately 
over  bony  points — as  the  shin  and  elbow — are  especially  tedious,  as  the  slough 
frequently  implicates  the  fasciae.  The  scalp  has  a  less  tendency  to  slough 
than  any  other  part  of  the  cutaneous  sivrface.  This  is  owing  to  its  great  vas- 
cularity, and  to  the  large  supply  of  blood  which  it  receives  from  closely 
subjacent  arteries.  In  all  cases  of  contused  and  lacerated  wounds — more 
especially  in  those  of  the  scalp — there  is  great  danger  of  the  supervention  of 
erysipelas. 

But  the  chief  danger  to  be  apprehended  in  wounds  of  this  description  is  the 
supervention  of  Traumatic  Gangrene,  which  may  occur  in  three  ways. 

1.  The  contusion  always  kills  a  thin  layer  of  tissue,  which  forms  a  slough  on 
the  sides  or  lips  of  the  wound  ;  but  in  some  cases  the  violence  done  to  the  part 
is  so  great  as  directly  to  kill  its  whole  substance.  Thus,  if  a  limb  be  crushed 
to  a  pulp  by  machinery,  or  by  the  passage  of  a  heavy  waggon  over  it,  all  circu- 
lation is  completely  and  at  once  arrested,  the  vitality  of  the  part  is  destroyed 
outright,  and  it  will  speedily  fall  into  a  state  of  putrefactive  decomposition, 
with  all  the  usual  signs  of  advanced  mortification.  If  the  violence  be  not  quite 
so  great  as  this,  the  vitality  of  the  part  may  be  lessened  and  its  resisting 
power  diminished  to  such  an  extent,  that  the  inflammation  necessary  for  the 
repair  of  the  injury  terminates  in  gangrene.  This  is  a  local  traumatic  mortifi- 
cation, evincing  no  disposition  to  spread  beyond  the  part  injiu'ed,  but  being 
bounded  by  a  line  of  demarcation  along  which  it  will  separate.  It  is  not 
always  easy  to  distinguish  this  direct  form  of  gangrene  from  such  discoloration 
and  disorganisation  of  a  limb  as  is  still  compatible  with  life.  In  aU  cases  of 
doubt  the  surgeon  must  wait,  and  a  very  short  time — a  few  hours — AviU  be 
sufficient  to  declai'e  whether  the  vitality  of  the  part  can  be  maintained  or  not. 
In  cases  of  much  doubt  an  incision  might  be  made  into  the  part,  and  the  trae 
state  of  things  thus  ascertained :  but  this  should  not  be  done  if  it  can  possibly 
be  avoided. 

2.  The  injury  may  be  chiefly  inflicted  upon  the  great  vessels  of  the  limb, 
damaging  them  to  such  an  extent  as  to  interrupt  completely  the  circulation  : 
gangrene  being  thus  induced  indirectiy  in  the  parts  supplied  by  them.  This 
form  of  gangrene  we  shall  have  occasion  to  treat  of  fixUy  when  speaking  of 
Injuries  of  the  Arteries. 

3.  The  tnxe  traumatic  or  "  spreading  gangrene,"  the  most  fatal  variety  ol 
mortification,  is  most  commonly  the  result  of  severe  contused  and  lacerated 
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wounds,  particiilarly  when  compKcated  with  fractures.  It  has  a  tendency  to 
spread  rapidly,  especially  thi-oughthe  cellular-  jjlanes  of  the  limb,  often  involving 
the  whole  member  in  less  than  twelve  hours  after  its  invasion. 

The  true  Spreading  Traumatic  Gangrene  is  invariably  of  the  dark  and  humid 
kind.  In  it,  death  of  the  tissues  and  theii-  putrefaction  are  contemporaneous. 
The  putrefactive  process  does  not  take  place  in  this,  as  in  the  other  varieties  of 
gangrene  just  described,  some  hours,  or  days  even,  after  the  cessation  of  vitality 
in  the  part ;  but  the  purplish-black  coloiu-,  the  foetid  odour,  and  the  develop- 
ment of  gas,  occur  at  the  moment  of  the  death  of  the  tissues,  and  are  evidently 
dependent  on  some  peculiar  septic  condition  of  the  parts  attacked  by  the 
disease.  It  differs  from  the  other  varieties  of  gangrene  in  having  no  disposition 
to  limit  itself  by  a  line  of  demarcation,  as  well  as  in  the  rapidity  of  its  exten- 
sion and  the  speedy  putrescence  that  occurs  in  the  part  attacked. 

The  Causes  of  this  form  of  traimiatic  gangrene  are  local  and  constitutional 
combined.  The  Local  Causes  consist  of  injiuies,  more  particularly  contused  and 
lacerated  wounds  of  the  hand  or  foot.  As  a  general  rule  it  may,  perhaps,  be 
stated  that  the  more  severe  forms  of  injury  of  this  description,  more  especially 
such  as  implicate  joints  or  bones,  are  more  liable  to  be  followed  by  this  form 
of  gangrene  ;  but  it  would  be  an  error  to  suppose  that  severe  injury  is  a  neces- 
sary precursor  of  it.  Comparatively  slight  injuries,  provided  they  be  of  the 
nature  of  lacerated  wounds,  have  not  imfrequently  been  the  occasioning  cause 
of  traumatic  gangrene  of  the  worst  form. 

The  Constitutional  Condition  of  the  patient  is  undoubtedly  the  main  cause  of 
the  supervention  of  spreading  traumatic  gangrene.  However  severe  an  injury 
may  be,  and  however  certainly  it  may  kill  those  tissues  or  that  part  of  a  limb 
which  are  directly  and  immediately  exposed  to  the  operation  of  the  external 
violence,  the  rapidly  spreading  form  of  the  disease  will  not  supervene  unless 
the  constitution  be  in  an  imsound  state  ;  and  this  remark  applies  necessarily 
with  especial  force  to  its  occurrence  after  the  slighter  forms  of  injury.  The 
supervention  of  spreading  traumatic  gangrene  will  occui'  in  circumstances 
similar  to  those  which  dispose  to  pyoemia,  erysipelas,  or  sloughing  phageda3na  ; 
and,  in  fact,  to  the  low  and  diffuse  inflammations  generally.  They  consist  of 
imperfect  and  faulty  hygienic  conditions,  and  an  impure  state  of  the  blood, 
arising  either  from  long-continued  exposure,  antecedent  to  the  injury,  to  such 
conditions,  or  to  chronic  disease  of  the  eHminatory  organs,  more  particularly  of 
the  kidneys.  Defective  depuration  of  the  blood,  consequent  on  chronic  kidney- 
disease,  is  a  most  fertile  cause  of  this  as  of  the  other  forms  of  gangrene. 
Indeed,  I  believe  that  the  true  spreading  traiunatic  gangrene  cannot  occur 
unless  the  blood  is,  previously  to  the  receipt  of  the  injiuy,  iir  a  depraved  and 
disordered  state,  the  result  of  the  conditions,  singly  or  combined,  above  men- 
tioned. Hospital  miasmata,  and  exposure  to  faulty  hygienic  conditions  after 
the  receipt  of  the  injury,  do  not  appear  to  me  to  exercise  so  marked  an 
influence  on  the  occurrence  of  this  form  of  gangrene  as  of  the  low  inflam- 
matory diseases  of  the  erysipelatous  type.  In  fact  the  patient  is  rarely,  if  ever, 
exposed  to  these  influences  sufficiently  long  after  the  occurrence  of  the  injury 
for  them  to  have  much  effect  on  his  constitutional  condition,  had  that  been  in 
a  sound  state  previously.  Spreading  traumatic  gangrene  occurs  only  in  recent 
wounds,  and  usually  manifests  itseK  within  the  first  three  days  after  their 
occurrence,  whilst  they  are  still  in  their  first  stage,  and  before  suppurative 
inflammation  has  set  in.  "When  once  this  has  occurred,  and  especially  if  the 
wound  1)0  granulating,  the  patient  may  get  erysipelas,  or  pya)mia,  or  sloughing 
phagedsena ;  but  he  will  no  longer  be  susceptible  of  the  spreading  form  of 
traumatic  gangrene.    I  cannot,  therefore,  but  look  upon  this  formidable  disease 
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as  a  truly  constitutional  affection,  depending  more  upon  the  state  of  the 
patient's  hlood  at  the  tune  of  the  reception  of  the  injury,  than  upon  the 
severity  of  that  injury,  or  upon  the  circumstances  to  wliich  he  has  been  exposed 
immediately  after  the  receipt  of  it. 

The  Sijmptoms  ai-e  as  follow.  The  wounded  limb  at  the  seat  of  injury 
swells,  -with  some  dusky  redness,  and  a  deep-seated,  tensive,  burning  pain. 
The  swelling,  redness,  and  tension  spread  upwards,  and  are  speedily  followed 
by  a  dusky  pm-plish  tint,  by  a  soft  doughy  feeling  of  the  parts,  and  in  the 
course  of  a  few  more  hours  by  a  deep  blackish-purple  discoloration,  which 
spreads  uniformly  and  wth  great  rapidity  through  all  the  tissues  affected. 
This  is  accompanied  or  immediately  followed  by  emphysematous  crackling 
from  gases,  the  result  of  putrefaction,  wliich  are  developed  in  the  parts  attacked 
by  the  gangrene.  The  changes,  which  are  of  a  putrefactive  character,  first 
develop  themselves  in  the  wound  itself,  and  speedily  extend  from  it  to  the 
surrounding  parts.  That  portion  of  the  limb  which  is  below  the  gangrened 
part  becomes  pale,  cold,  and  oedematous.  The  portion  which  is  above  becomes 
rajoidly  infiltrated  by  serous  exudation,  which  runs  up  the  iimer  side  of  the 
limb  to  the  axilla  or  groin,  as  the  case  may  be.  The  part  immediately  above 
the  limit  of  the  tissues  that  are  actually  mortified  is  greatly  swollen  by  oedema- 
tous infiltration,  tense  and  pitting  slightly,  usually  mottled  in  colour  of  shades 
of  greenish  or  greyish  yellow,  like  a  bruise  that  is  passing  off.  This  oodema 
and  peculiar  discoloration  extend  higher  along  the  inner  side  of  the  limb, 
where  it  always  first  reaches  the  trimk.  Emphysematous  crackling  rapidly 
spreads  itself  along  the  same  parts,  and  the  gangrene  here  travels  with  great 
rapidity,  hopelessly  involving  the  tissues  and  entering  into  the  cellular  planes 
of  the  axilla  or  groin  in  a  very  few  hours.  As  the  gangrene  advances,  the 
parts  affected  fall  into  a  soft,  pulpy,  black  mass. 

On  making  an  incision  into  the  parts  so  affected,  it  will  be  found  that  the 
gangrenous  disorganisation  is  primarily  seated  in  the  cellular  planes  of  the 
limb,  and  that  the  muscles  are  not  affected  in  the  first  instance.  It  will  also 
be  observed  that  the  disease  extends  itself  through  the  areolar  tissue,  the  skin 
falling  secondarily  into  slough. 

The  constitutional  symptoms  are  throughout  of  the  lowest  ataxic  type  ;  and 
death  almost  ravariably  ensues  in  from  three  to  foirr  days  after  the  invasion 
of  the  disease,  and  always  very  shortly  after  the  gangrene  has  reached  the 
trunk. 

Treatment  of  Contused  and  Lacerated  Wounds. — In  the  treatment  of  the 
slighter  form  of  these  injuries,  we  must  bear  in  mind  the  occuiTence  of  the  two 
distinct  periods  :  1,  that  of  sloughing ;  and  2,  that  of  granulation.  There  is 
also  in  all  injuries  of  this  description  a  special  tendency  to  the  occiUTence  of 
erysipelas  and  allied  diseases. 

Care  must  be  taken  to  clean  the  parts  thorouglily  from  foreign  bodies  that 
are  frequently  impacted  or  groimd  into  them.  However  contused  and  torn  a 
flap  of  skin  may  be,  it  should,  as  a  general  rule,  never  be  separated,  pro^'ided 
it  maintain  any  attachment  to  the  neighbouring  tissues,  but  always  be  replaced 
on  the  chance  of  its  vitality  being  preserved.  If  it  Hve,  as  it  wiU  often  do, 
especially  about  the  scalp,  imder  apparently  the  most  discouraging  circum- 
stances, much  will  be  gained  ;  if  it  slough,  no  harm  can  result  from  the  attempt 
to  preserve  it.  There  are  even  cases  on  record  in  which  parts  that  have  been 
completely  separated  have  become  attached,  by  being  immediately  reapplied  to 
the  surface  from  which  they  had  been  torn.  Whether  this  be  actually  the  case 
or  not,  it  is  at  all  events  certain  that  a  very  smaU  tongue  of  sldn,  is  sufficient  to 
maintain  the  vitality  of  a  part.    This  we  see  exemplified  in  the  operation  for 
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the  restoration  of  a  lost  nose ;  and  cases  have  occurred  to  me  in  which  the 
nose,  nearly  cut  ofF,  being  only  retained  by  a  portion  of  one  ala,  has  readily 
united  on  being  replaced  ;  so  likewise,  in  bad  cases  of  compound  dislocation  of 
the  fingers,  the  part  has  been  saved,  though  merely  attached  by  a  narrow  bridge 
of  skin?  After  a  part  has  been  replaced  in  this  waj^,  it  should  be  retained  m 
situ  by  a  few  points  of  interrupted  suture,  with  a  piece  of  lint  soaked  in  collo- 
dion applied  to  the  line  of  wound.  The  sutures  must  be  left  in  for  a  somewhat 
longer  time  than  \isual,  watU.  good  union  has  resulted. 

In  ordinary  cases  of  contused  or  lacerated  wounds,  whether  superficially 
extensive  or  deep,  we  must  facilitate  the  separation  of  the  sloughs  by  the  appli- 
cation of  poultices,  which  also  sei-ve  to  subdue  local  inflammation. 

Disinfectants  should  be  fi-eely  used  in  all  contused  and  lacerated  woimds. 
They  must  be  washed  and  syringed  out  several  times  a  day  with  weak 
solutions  of  the  chlorides,  of  the  permanganates,  or  of  carbolic  acid.  In  this 
way  sloughs  and  decomposing  pus  may  be  got  rid  of,  and  the  tendency  to  local 
inflammation  of  an  erysipelatous  character,  and  the  development  of  pyajmia, 
averted.  There  is  no  more  fertile  cause  for  these  disastrous  effects  than  the 
retention  amongst  the  areolar  tissue  of  a  contused  wound  of  foetid  decom- 
posing pus. 

About  the  period  at  which  the  slough  begins  to  be  loosened,  there  is  danger 
of  the  occurrence  of  haemorrhage,  if  a  large  artery  have  been  implicated  in  the 
injury.  When  haemorrhage  occurs  in  this  way,  it  usually  sets  in  from  the 
sixth  to  the  twelfth  day,  and  may  be  speedily  fatal.  After  the  sloughs  have 
separated,  an  ulcer  is  left,  which  must  be  treated  on  general  principles. 

Amputation. — In  the  more  severe  cases  of  contused  or  lacerated  wounds,  any 
attempt  at  saving  the  part  may  be  hopeless,  and  the  patient's  only  chance  lies 
in  amputation.  In  determining  the  expediency  of  operation,  two  questions 
present  themselves  :  1,  the  nature  of  the  cases  in  which  amputation  should  be 
performed  ;  and,  2,  the  time  at  which  it  should  be  done,  whether  immediately 
after  the  infliction  of  the  injury,  or  subsequently. 

It  is  difficult  to  lay  down  more  than  very  general  rules  as  to  the  Icind  of 
cases  that  require  amputation;  much  depending  on  the  age,  constitution,  and 
previous  habits  of  the  patient.  In  all  cases  the  Surgeon  should  be  careful  not 
to  condemn  a  limb  that  admits  of  a  fair  chance  of  being  saved ;  and,  if  the 
patient  should  happen  to  die,  as  he  often  may,  from  the  after-effects,  such  as 
erysipelas  or  phlebitis,  of  a  contused  wound  that  admitted  a  fair  prospect  of 
recovery,  the  Surgeon  may  justly  console  himself  with  the  reflection  that,  with 
the  constitutional  disposition  leadmg  to  these  diseases,  the  injury  inflicted  by 
the  amputation  would  in  all  probability  have  been  equally  fatal,  and  that  thus 
the  patient  has  been  saved  the  pain  of  an  operation  that  would  have  been  un- 
successful in  its  result. 

As  a  general  rule,  severe  injuries  ai-e  more  readily  recovered  from  in  the 
yoimg  than  in  the  old,  their  vitality  and  elasticity  of  constitution  being  greater, 
with  less  tendency  to  consecutive  diseases.  Much  will  depend  upon  the 
habits  of  the  patient,  or  upon  the  existence  of  visceral  disease  at  the  time  of 
the  injury.  In  persons  who  have  been  free  livers,  and  who  have  that  peculiar 
irritability  of  system  conjoined  with  deficient  power  so  commonly  observed 
in  such  subjects,  and  more  especially  if  there  be  already  existing  disease  of  the 
liver  or  kidneys,  contused  and  lacerated  wounds  are  apt  to  be  followed  by  the 
worst  forms  of  erysipelas  and  traumatic  gangrene,  and  thus  to  be  speedily  fatal. 
Injuries  of  the  upper  extremity  are  less  serious  than  those  of  the  lower ;  its  supply 
of  blood  being  proportionably  greater  and  more  unifonnly  distributed.  In 
some  badly  contused  wounds,  also,  of  the  arai  and  hand,  as  in  bad  lacerations 
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with  fracture  about  the  shoulder,  elbow,  or  metacaqius,  resectiou  of  the  injured 
part  may  be  performed  instead  of  amputation  of  the  limb. 

Though  there  may  always  be  this  doubt  as  to  the  cases  that  should  not  be 
amputated,  there  are  certaiu  conditions  in  which  the  Surgeon  need  never  hesi- 
tate to  perform  this  operation,  as  the  only  chance  of  saving  the  patient's  life. 
The  foUo-sving  are  the  cases  of  severe  contusion  and  laceration  in  which  the 
limb  should  be  amputated  ;  either  with,  the  view  of  preventing  the  occiurence 
of  gangrene,  or  in  order  to  remove  a  mortified  part  from  the  body,  and  thus  to 
save  the  life  of  the  patient  at  the  expense  of  the  injured  limb. 

1.  If  a  limb  have  been  torn  off  by  machinery,  canied  away  by  a  caimon-ball, 
or  cut  off  hy  the  passage  of  a  raUway-train  over  it,  the  irregular  and  conical 
stump  should  be  amputated,  so  as  to  leave  a  more  useful  and  healthy  one  to 
the  j)atient. 

2.  If  the  whole  thickness  of  a  limb — the  soft  parts  and  the  bones — be 
thoroughly  disorganised  and  crushed,  it  must  be  removed. 

3.  If  the  soft  parts  be  extensively  stripped  away  from  the  bones,  though 
these  be  entire,  so  much  sloughing  and  suppuration  would  ensue  as  to  leave  a 
useless  limb,  and  amputation  should  be  performed.  It  is  in  these  cases  that  it 
is  often  especially  difficult,  to  estimate  the  amoimt  of  injmy  that  cannot  be 
recovered  from,  this  depending  so  much  upon  the  age  and  constitution  of  the 
sufferer.  I  believe  that  surgeons,  in  theu-  anxiety  to  save  a  limb,  often  lose  a 
patient  imder  these  circumstances.  I  have  more  than  once  had  reason  to 
regret  having  attempted  to  save  limbs  injiu'ed  in  this  way  ;  and  believe  that,  if 
the  sldn  of  the  lower  extremity  be  extensively  torn  do"mi  and  the  muscles 
much  lacerated,  so  as  to  slough  away,  there  is  but  little  chance  for  the  patient — 
unless  he  be  very  yoimg,  and  of  a  remarkably  soimd  constitution — except  in 
amputation.  In  the  upjDer  extremity  it  is  different ;  there,  recovery  may  take 
place  under  the  most  adverse  circumstances. 

4.  If  the  bones  be  extensively  comminuted  and  crushed  at  the  same  time  that 
tlie  soft  parts  are  much  lacerated,  there  can  be  no  question  about  the  propriety 
of  removing  the  limb. 

5.  So  also,  if  the  Imee  be  largely  opened,  with  laceration  of  the  soft  parts, 
and  perhaps  fracture  of  the  contiguous  bones,  the  limb  must  be  amputated. 
Corresx^ondiug  injuries  of  the  ankle,  shoulder,  and  elbow  joints,  may,  as  has 
already  been  stated,  admit  of  resection  rather  than  of  amputation. 

6.  Bad  crushes  of  the  foot  have  a  great  tendency  to  run  into  gangrene, 
and  hence  require  amputation.  In  the  hand,  on  the  contrary,  very  extensive 
injuries  are  often  recovered  from,  without  this  operation  being  necessary  ;  and 
in  many  cases  partial  resection  may  be  substituted  for  it. 

7.  In  those  cases  ia  which  a  large  artery,  as  the  femoral,  is  lacerated  at  the 
same  time  that  the  soft  parts  are  extensively  injured,  and  the  bone  fractured, 
amputation  is  required  in  order  to  prevent  the  occurrence  of  gangrene.  In  the 
more  local  form  of  traumatic  gangrene,  in  which  the  disease  is  confined  to  the 
part  directly  crushed  and  injured,  no  good  can  come  of  delay,  and  amputation 
should  be  performed  as  soon  as  mortification  has  declared  itseK ;  and  the  limb 
must  be  removed  at  a  sufBcient  distance  from  the  seat  of  mischief.  Thus,  if 
gangrene  of  the  foot  or  ankle  come  on  in  consequence  of  a  smash  of  these 
parts,  the  upper  part  of  the  leg  or  thigh  should  be  amputated.  When  the 
mortification  results  indu-ectly  from  injury  of  the  vessels,  the  limb  should  also 
be  immediately  removed  in  a  line  with  the  wound,  unless  this  be  too  high  up  ; 
then  the  most  favourable  point  must  be  seized,  as  will  hereafter  be  ex- 
plained. Am]3utation  under  these  circumstances  is  by  no  means  a  very 
imfavourable  operation  (and  it  is  one  that  I  have  several  times  successfully 
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performed),  provided  it  be  done  sufficiently  early,  before  tlie  constitution 
becomes  poisoned  by  the  absorption  of  morbid  matters  from  the  gangrenous 
limb.  It  is  scai-cely  necessary  to  warn  the  Surgeon  to  be  certain  of  the 
existence  of  gangrene  before  he  operates ;  and  also  that  it  be  not  a  mere  limited 
slough,  but  sufficiently  extensive  to  jeopardise  the  patient's  life. 

8.  In  aU  cases  in  which  the  true  traumatic  or  rapidly  spreading  gangrene  has 
set  ill,  the  Siu-geon  \nll  be  placed  in  a  great  difficulty,  whichever  way  he  act. 
If  he  trust  in  constitutional  treatment,  in  the  hope  of  a  line  of  demarcation 
foi-ming,  he  will  ahuost  certainly  be  disappointed,  the  gangrene  rapidly  spread- 
ing up  to  the  trunk  ;  and  if  he  amputate,  he  may  probably  lose  his  patient  by 
the  stump  becoming  affected.  Yet  amputation  should,  in  my  opinion,  be 
performed  at  once.  For,  althoiigh  this  operation  is  necessarily  very  un- 
favom-able  when  practised  in  these  cases,  in  consequence  of  the  gangrene  not 
being  a  local  affection,  but  dependent  on  constitutional  causes,  yet  it  must  be 
remembered  that,  if  the  Surgeon  wait  for  the  line  of  demarcation  or  trust  to 
other  means,  such  as  incisions  or  general  treatment,  the  patient  will  almost  to 
a  certainty  die.  The  patient's  safety  in  these  cases,  then,  lies  in  amputating 
eai-ly,  and  removing  the  limb  high  above  the  j)art  affected  ;  thus,  in  spreading 
gangrene  of  the  arm,  at  the  shoulder-joint ;  and  of  the  leg,  in  the  upper  part 
of  the  thigh.  The  necessity  for  high  amputation  in  these  cases  is  owing 
to  the  gangrene  spreading  more  extensively  in  the  areolar  tissue  than  it 
does  in  the  sMn  ;  and  hence  ia  reality  invading  the  Limb  to  a  higher  point 
than  it  appears  externally  to  do.  In  most  cases  it  will  be  found  that  the 
infiltration  precursory  to  the  gangrenous  mischief  rims  up  one  side  of  the  limb 
— the  inner  or  posterior — to  a  much  greater  extent  than  the  other.  In  ampu- 
tating under  such  circumstances  the  Surgeon  may  often  very  advantageously 
so  fashion  his  flaps  as  to  exclude  as  much  as  possible  of  the  affected  part  or  side 
of  the  limb,  forming  them  chiefly  from  that  least  aftected.  A  principal  source 
of  danger  and  of  death,  after  amputation  in  these  cases,  is  the  great  disposition 
to  the  recurrence  of  the  morbid  condition  in  the  stump,  more  particularly  in 
the  lower  extremity.  Out  of  twelve  cases  in  which  I  have  seen  or  done  ampu- 
tation for  this  disease,  this  recurrence  happened  in  seven  instances.  This 
tendency  will  be  increased  by  the  proximity  of  the  line  of  amputation  to  the 
gangrenous  limit.  But,  even  imder  the  most  unfavourable  circumstances, 
recovery  will  sometimes  take  place.  Thus  I  have  seen  the  flaps  in  amputation 
for  spreading  gangrene  infiltrated  with  gelatinous-looking  fluid,  and  yet  re- 
coveiy  take  place.  In  a  man  whose  arm  I  amputated  at  the  shoulder-joint  for 
spreading  gangrene  of  the  limb,  the  infiltration  had  extended  as  high  as  the 
scapula ;  yet  he  made  a  very  excellent  recovery.  In  the  lower  extremity  the 
liability  to  recurrence  of  the  gangrene  is,  however,  very  much  greater  ;  and  there 
can  be  but  very  little  prospect  of  saving  the  patient  if  the  thigh  have  once 
become  reddened  and  infUtrated,  even  though  the  gangrene  do  not  extend  above 
the  knee — invasion  of  the  stump  ensuing  imder  such  circumstances  -vvith  almost 
absolute  certainty. 

Much  of  the  success  of  the  case  wiU  depend  on  the  after-treatment.  Light 
dressings  to  the  stump,  the  administration  of  full  doses  of  liquor  opii,  and  the 
early  and  free  administration  of  stimulants,  more  parti  cidarly  brandy  and 
wine,  are  the  principal  points  to  be  attended  to  ;  and  attention  to  these  wiU 
often  bring  the  patient  through,  though  usually  not  without  much  difficulty 
and  great  constitutional  disturbance. 

The  next  question,  as  to  the  ^'eriod  at  which  amputations  should  be  performed 
in  contused  wounds,  has  already  been  considered  at  pp.  34  to  37.  It  may  be 
generally  stated  that,  the  sooner  a  condemned  limb  is  taken  off,  the  less  is  the 
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suffering,  and  the  better  the  chance  of  recovery  to  the  patient ;  and  tliat,  conse- 
quently, primary  amputation  should  be  practised  in  these  cases  ;  for,  notwith- 
standing the  higher  rate  of  mortality  in  primary  than  in  secondary  amputations, 
it  is  absolutely  necessary  in  many  cases  to  remove  the  injiired  limb  within  the 
first  twenty-four  hours.  This  higher  mortality  may  partly  be  dependent  on 
the  accidents  that  requii'e  primary  amputation  being  more  severe  than  those 
in  which  it  has  been  thought  justifiable  to  attempt  to  save  the  limb  ;  and 
certainly,  of  the  two  alternatives  of  leaving  a  badly  crushed  and  mangled 
limb  until  suppui'ation  has  set  up,  and  thus  exposing  the  patient  to  all  the 
risks  of  gangrene,  erysipelas,  pyaemia,  &c.,  or  removing  it  at  once,  the  latter  is 
the  one  attended  with  least  danger  to  the  patient. 

A  limb  is  sometimes  so  severely  and  hopelessly  crushed  and  torn  that  any 
attempt  at  its  preservation  must  be  useless  ;  whilst  at  the  same  time  the 
patient  is  so  severely  injured  internally,  or  is  so  prostrated  by  the  general 
shock  to  the  system,  that  amputation  as  a  formal  operation  would  be  as  useless 
as  it  would  be  imjustifiable,  the  patient  having  at  most,  perhaps,  but  a  few 
hours  to  live.  In  these  circumstances  the  best  thing  that  can  be  done  is  to 
put  on  a  tourniquet  tightly  so  as  partly  to  restrain,  haemorrhage,  partly  by  the 
pressure  of  the  hand  to  restrain  the  painful  quivering  of  the  muscles,  and  to 
■wrap  up  the  maimed  limb  in  a  wet  cloth.  Should  it  have  been  nearly  com- 
pletely detached — ^merely  hanging  on  by  shreds  of  the  lacerated  muscles — 
these  may  be  divided,  and  thus  its  removal  effected  without  additional  shock  or 
suffering  to  the  patient. 

Brush-Buhn. — There  is  a  peculiar  species  of  wound,  that  partakes  perhaps 
more  of  the  character  of  those  that  we  have  just  been  considering  than  of  any 
other  variety,  occasioned  by  rapid  and  severe  friction  of  the  surface  of  the 
body,  so  that  the  skin  becomes  abraded  and  the  subjacent  tissues  somewhat 
contused.  It  goes  by  the  name  of  a  "  brush-burn,"  and  is  not  unfrequently 
produced  in  the  manufacturing  districts,  by  the  surface  of  the  body  coming 
into  contact  with  straps  or  portions  of  machinery  in  rapid  revolution.  It  has 
also  been  known  to  occur  in  consequence  of  a  person  slipping  and  gliding 
rapidly  down  a  long  and  steep  Alpine  snow-slope.  In  this  injury  the  integu- 
mental  structures  are,  as  it  were,  groimd  off,  and  the  areolar  and  aponeurotic 
structures  converted  into  an  eschar. 

The  Treatment  presents  nothing  special,  but  may  be  conducted  on  ordinary 
principles.  The  separation  of  the  eschars  must  be  facilitated  by  water-dressing 
and  poultices  ;  the  resvdting  sores  will  heal  by  gramdation  ;  and  the  general 
health  must  be  supported  during  the  suppurative  period  that  must  necessarily 
.ensue. 


CHAPTER  VIII. 
— ♦ — 

GUN-SHOT  WOUNDS. 

Amongst  the  special  varieties  of  contused  and  lacerated  wounds,  none  are  of 
more  interest  than  the  different  forms  of  gun-shot  injiuy.  Though  compara- 
tively and  fortunately  rare  iu  civil  practice  in  tliis  country,  yet  they  ai-e  of 
suiiiciently  frequent  occurrence  to  render  an  acquaintance  with  them  indispen- 
sable to  the  general  surgeon.  To  the  military  surgeon  their  study  is  necessarily 
one  of  peculiar  interest  and  importance  ;  and  to  hinr  I  would  specially  recom- 
mend the  perusal  of  the  worlcs  of  Hennen,  of  Guthrie,  of  Larrey,  and  of  other 
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surgeons  who  have  had  unusual  opportunities  of  studying  the  nature  of  these 
injuries  upon  the  iieM  of  battle,  and  by  whom  they  have  been  treated  witli  all 
the  minuteness  of  a  speciality.  I  purpose  in  the  foUoMdng  observations  chiefly 
to  confine  myself  to  such  a  general  discussion  of  the  subject  as  is  reqiiii-ed  by 
the  civil  practitioner. 

Gun-shot  injiu-ies  constitute  a  species  of  contused  and  lacerated  wounds, 
chcu-acterised  in  some  cases  by  the  peculiar  appearance  presented  by  the  colour 
shape,  and  size  of  the  orifice ;  and  in  others  by  the  extensive  injury  inflicted  on 
pai'ts,  both  superficial  and  deep-seated,  in  consequence  of  which  the  wounds 
may  prove  rapidly  or  are  immediately  fatal.  If  the  suflerer  sm-vive  the 
immediate  eflects  of  the  injury,  high  inflammatoiy  action  with  much  pain  and 
tension,  with  profuse  discharge,  deep-seated  suppuration,  and  other  after  conse- 
quences of  a  serious  and  very  protracted  character,  are  apt  to  set  in.  These 
peculiarities  were  at  difl^erent  times  attributed  to  the  parts  being  burnt  by  the 
ball,  to  the  poisonous  natiue  of  projectiles,  and  to  electricity  developed  by  the 
bullet  in  its  passage  through  the  air,  or  by  its  friction  against  the  barrel.  All 
these  opinions,  however,  have  been  sho^vn  to  be  erroneous  ;  and  every  j)eculiaxity 
presented  by  these  injuries  can  be  accounted  for  by  the  bluntness  of  the  con- 
tusing body,  the  rapidity  of  its  coui'se,  and  the  force  with  which  it  is  driven. 
As  John  Bell  has  pithily  stated  it,  "  there  is  a  peculiarity,  but  no  mystery,  in 
gun-shot  woiuids."  That  the  sloughing  which  always  occurs  in  the  track  of  a 
bullet-wound  is  due  to  the  injury  being  inflicted  by  a  blunt  body,  is  evident, 
from  sharp  splinters  of  shell  having  been  known  to  inflict  clean-cut  wounds. 

Characters. — Gun-shot  woimds  vary  greatly  according  to  the  Nature  of  the 
Projectile,  to  the  Force  with  which  it  is  driven,  and  to  the  Dii'ection  in  which 
it  strikes. 

Nature  and  Force  of  Projectile. — Gun-shot  injuries  of  a  serious  character  may 
be  inflicted  by  weapons  charged  only  with  powder.  They  may  arise  from  the 
mere  concussion  of  the  explosion  ;  thus  a  pistol  charged  with  powder,  and  dis- 
charged with  the  muzzle  resting  against  the  chest  of  a  man,  has  been  kno^vn  to 
kill  by  concussing  the  heart.  In  other  cases,  a  portion  of  the  unexploded 
powder  may  be  driven  into  or  through  the  skin  by  that  which  is  exploded 
behind  it.  In  this  way,  very  troublesome  and  disfiguiing  marks  are  not  un- 
frequently  inflicted  on  the  face,  and  other  parts  of  the  body,  by  the  charcoal 
of  the  powder  being  driven  into  the  skin.  That  a  weapon  so  charged  may 
actually  kill  when  discharged  at  a  little  distance  appears  from  a  case  related  by 
Dupuytren,  in  which  a  fowLing-piece  charged  with  powder  only,  and  fired  at 
the  distance  of  two  or  three  feet  from  the  abdomen,  pierced  the  belly  with  a 
round  hole  and  killed  the  man.  The  mere  force  of  the  explosion  will  some- 
times produce  serious  lacerations.  Srucides  occasionally  forget  to  put  a  bullet 
into  the  pistol,  and,  discharging  it  into  their  mouths,  blow  open  the  cheeks,  and 
injure  the  pharynx  and  glottis  by  the  explosive  force.  Some  years  ago,  a  man 
was  brought  to  University  College  Hospital,  who  had  discliarged  the  tube  of  an 
Italian  iron,  loaded  with  powder  only,  into  his  month,  and  died  in  consequence 
of  the  injuries  he  received.  In  another  case  in  the  same  Institution,  a  man 
died  on  the  fifth  day  after  firing  a  pistol  into  his  mouth,  of  asphyxia,  occa- 
sioned by  sloughing  of  the  pharynx  and  inflammation  of  the  glottis  and  larynx, 
consequent  on  the  scorch  of  the  explosion. 

Wadding  and  soft  materials,  as  pieces  of  clotliing,  will  occasionally  inflict 
serious  wounds  by  the  force  with  which  they  are  driven.  These  injuries  often 
happen  on  the  stage,  at  reviews,  fairs,  &c.  Taylor  relates  several  instances  of 
the  kind  : — one  of  a  girl  killed  by  a  gun  charged  with  paper  pellets ;  also,  one 
of  a  man  who  was  killed  by  a  kid  glove  fired  from  a  blunderbuss, 
vor,.  I. 
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Small  shot  often  inflict  senous  injimes,  aud  tliese  are  most  commonly  met 
•with  in  civil  practice.  If  the  person  wounded  he  witliin  a  few  feet  of  the 
muzzle  of  tlie  gun,  a  terril)ly  tom  and  lacerated  wound,  of  a  very  serious 
character,  even  worse  than  that  occasioned  by  a  bullet,  will  be  inflicted  ;  for  the 
shot,  not  being  scattered,  are  driven  through  the  body  in  a  comparatively  com- 
pact mass,  tearing  the  tissues  to  a  gi'eat  extent. 

When  shots  scatter  as  they  fly,  they  produce  at  a  greater  distance  a  less  serious 
injuiy,  usually  lodging  in  the  subcutaneous  areolar  tissue,  where  they  may 
remain  for  years,  requiring  to  be  picked  out  -with  a  lancet ;  or  they  may  give 
rise  to  suppuration.  Occasionally  shot,  by  penetrating  an  important  part,  may 
cause  serious  or  fatal  results  ;  thus,  a  single  shot  penetrating  the  eyeball  ■nill 
destroy  vision  ;  or,  lodging  in  the  heart  or  in  the  femoral  vein,  may  give  rise  to 
rapidly  fatal  results.  A  patient  was  brought  to  University  College  Hospital, 
who  had  fired  a  pocket-pistol  loaded  with  small  shot  into  liis  mouth ;  after 
death,  the  shots  were  found  to  have  penetrated  the  anterior  portion  of  the 
vertebral  column,  in  which  they  were  deeply  lodged. 

Splinters  of  various  kinds,  of  shells,  of  metal,  wood,  or  stone,  carried  by  the 
force  of  the  explosion,  as  in  blasting  and  mining  operations,  inflict  perhaps  the 
worst  forms  of  gun-shot  injury  that  are  met  with  in  civil  practice.  In  siege 
operations  much  injury  also  is  often  inflicted  by  the  sjjlinters  from  paraj)ets,  or 
the  forcible  throwing  up  of  gravel  and  small  stones  by  the  explosion  of  shells. 
In  naval  actions,  the  force  with  which  splinters  of  wood  are  driven,  when  struck 
and  scattered  by  cannon-shot,  is  so  great  as  to  inflict  the  most  serioiis  and  fatal 
mischief.  A  particular  foi-m  of  injury  not  unfrequently  met  with  in  civil 
practice,  and  which  belongs  to  this  class,  is  the  woimd  of  the  eyeball  by  the 
explosion  and  splintering  of  faulty  percussion-caps. 

Bullets,  slugs,  and  grape-shot,  occasion  more  serious  woimds  than  any  that  have 
yet  been  described :  lacerating  soft  parts,  fracturing  and  crusliing  bones,  tearing 
asunder  vessels  and  nerves,  perforating  the  viscera,  and  occasionally  ciitting  off 
parts,  as  a  finger,  the  nose,  or  an  ear. 

The  general  introduction  of  rifled  firearms  into  modern  warfare  has  greatly 
increased  the  destructive  effects  produced  by  bullets.  The  missile  is  now 
rarely,  if  ever,  deflected  from  its  course  by  the  resistance  offered  by  bones, 
tendons,  or  the  elastic  reaction  of  the  sldn,  as  happened  with  the  spherical  ball; 
but  penetrates  in  a  straight  line  from  the  point  struck,  tearing  through  the  soft 
parts,  and  splintering  tlie  bones  widely.  On  the  bones  especially,  the  modem 
eonico-cylindrical  bullet  produces  the  most  destructive  effects  ;  not  only  com- 
minuting the  part  struck,  but  often  splitting  up  the  shaft  of  the  bone,  by  its 
wedge-like  action,  in  fissures  many  inches  long,  leading  into  contiguous  joints. 
In  consequence  of  this  greater  and  more  sudden  disorganisation  of  the  soft 
parts,  the  shock  to  the  nervous  system  is  greater  when  a  person  is  struck  by  a 
conico-cylindrical  than  by  a  round  ball. 

Direction. — In  the  majority  of  cases,  a  bullet  traverses,  and  the  wound  has 
two  apertures,  one  of  entry,  the  other  of  exit ;  occasionally  it  happens,  how- 
ever, that  in  consequence  of  the  ball  being  spent,  or  of  the  piece  not  having 
been  efficiently  loaded,  or  of  the  oblique  direction  -svitli  which  the  ball  sti-ikcs 
the  part,  it  merely  leaves  a  contusion  or  dent,  rebounding  or  glancing  oft'.  In 
other  cases  there  is  only  one  aperture  ;  and  here  tlie  buUet,  partly  spent,  has 
probably  lodged  in  the  soft  tissues,  in  a  bone,  or  in  the  ca^^ty  of  a  liollow 
organ,  as  the  bladder.  It  sometimes  happens,  however,  that  the  ball  drops  out 
through  the  aperture  at  which  it  entered,  as  when  a  spent  ball  strikes  a  rib  ;  or 
that  it  carries  a  pouch  of  clotliing  belbre  it,  which  enables  the  Surgeon  to  with- 
draw it.    One  bullet  may  even  make  more  than  two  apertures  :  thus  a  ball  has 
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been  known  to  split  against  the  sharp  edge  of  tlie  tibia,  and  to  have  one  aper- 
ture of  entry  and  two  of  exit ;  or  it  may  pass  through'  both  thighs  or  both 
calves,  and  thus  occasion  fom-  apertures  ;  and  cases  have  been  recorded  in  whicli 
five  wounds  even  have  been  made  in  the  same  person  by  one  bullet.  Conical 
balls,  as  has  been  ab-eady  observed,  tear  their  way  through  the  strongest  and 
densest  osseous  structures. 

The  direction  of  the  openings  is  often  of  importance  in  a  medico-legal  as  well 
as  in  a  surgical  pomt  of  ^dew.  Thus,  Sir  Astley  Cooper,  by  attending  to  this 
circimistance  in  a  case  of  miu-der,  ascertained  that  the  fatal  shot  must  have 
been  fired  by  a  left-handed  man  ;  and  tliis  led  to  the  detection  of  the  criminal. 
These  apertures,  though  usually  opposite  to  one  another  when  a  ball  traverses, 
will  sometimes  take  a  very  remarkable  course,  the  bullet  being  deflected  by 
meeting  -nith  obstacles  fi-om  bones,  or  by  the  elasticity  of  the  skin.  Thus,  a 
bullet  has  been  known  to  strike  a  rib  and  to  be  deflected,  running  imder  the 
skin  to  the  opposite  side  of  the  body  ;  so  again,  striking  one  temple,  it  has  been 
canied  imder  the  scalp  to  the  other  side  of  the  head,  where  it  has  passed  out ; 
tlius  appeariQg  to  have  penetrated  important  cavities  which  in  reality  were  not 
woixnded. 

The  Apertures  of  Entri/  and  of  Exit,  made  by  a  bullet,  deserve  attentive 
consideration.  Much  discussion  has  arisen  as  to  whether  there  be  any  dif- 
ference between  these  aper- 
tures, and,  if  so,  to  what  it 
is  owing.  That  there  is  a 
difference  in  the  great  ma- 
jority of  cases,  there  can  be 
no  doubt ;  the  hole  made 
by  the  entrance  of  the 
ball  being  small,  depressed, 
and  circular,  scarcely  ad- 
mitting the  introduction  of 
the  little  finger  (Fig.  57)  ; 
whilst  that  made  by  its 
exit  is  a  large,  somewhat 
everted,  and  irregular  aper- 
ture, into  which  two  or 
three  fingers  may  be  freely 
passed  (Fig.  58).  In  some 
cases,  however,  there  is  no 
appreciable  difference  between  the  two ;  and  in  others,  after  a  time,  the  aperture 
of  entry  is  larger  than  that  of  exit. 

There  can  be  no  doubt  that  Mr.  Guthrie  has  given  the  correct  explanation  of 
these  discrepancies,  when  he  states,  that  the  amount  of  the  difi"erence  in  the  two 
apertures  will  depend  partly  on  the  momentum  of  the  ball,  and  partly  on  the 
resistance  with  which  it  meets.  If  the  ball  strike  shortly  after  its  discharo-e  at 
the  maximum  of  its  velocity,  it  will  make  but  a  small  romid  hole,  not  so  much 
shattering  the  parts  as  separating  them.  If  it  traverse  a  part  composed  of  soft 
tissue,  meeting  with  but  little  resistance  in  its  passage,  it  loses  but  little  of  its 
momentum  ;  and  passing  out  of  the  body  with  nearly  the  same  force  Avith 
which  it  entered,  it  makes  an  aperture  of  exit  that  dilfers  but  slightly,  if  at  all 
from  that  of  entry.  If  the  liall  strike  a  bone  on  its  passage  through' the  limb 
or  body,  and  thus,  l)y  meeting  with  much  resistance,  have  its  momentum 
materially  lessened,  the  a^jerture  of  exit  will  be  torn,  large,  and  ragged,  diflcring 
materially  from  that  of  entry.    So  also,  we  find  that  in  all  bullet-wounds  the 
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Fig.  57. — Guu-.sbot  Wound.    Aperture  of  Entry. 


Pig.  58.— Gun-shot  Wound.    Aperture  of  Exit. 
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en  trance-aperture  is  actually  less  in  diameter  than  tlie  IjuUet  itself,  provided  it 
be  made  whilst  tlie  ball  is  moving  with  its  full  velocity  ;  if  it  have  nearly  lost 
its  momentum  before  it  strikes,  then  the  enti-ance-wound  will  always  be  large 
and  ragged.  In  this  there  is  nothing  peculiar  to  the  tissues  of  the  living  body  ; 
the  same  happens  when  any  elastic  material,  as  a  piece  of  green  timber,  is 
struck.  Much,  however,  will  also  depend  on  the  period  at  which  the  wound  is 
examined.  In  the  early  stages,  for  the  reasons  mentioned,  the  wound  of  entiy 
is  smaller  than  that  of  exit ;  but,  as  the  eschar  which  forms  in  the  wound  of 
entry  is  larger  than  that  at  the  exit-aperture,  the  former  may,  in  a  later  stage, 
appear  larger  than  the  latter.  This  difference  in  the  size  of  the  two  wounds  I 
saw  well  exemplified  in  the  case  of  a  yoimg  man,  shot  through  the  neck  in  a 
duel  with  a  pistol-ball.  The  aperture  of  entry,  which  was  at  first  the  smallest, 
appeared  on  the  second  day  the  largest  in  consequence  of  the  extrusion  of  a 
black  eschar  ;  though  it  continued  more  regular  in  shaj)e  than  that  of  exit. 

Cannon-halls  inflict  two  kinds  of  injuries.  They  may  contuse  a  part  deeply, 
crushing  muscles  and  bones,  without  destroying  the  integrity  of  the  skin,  the 
ball  either  having  lost  its  velocity,  and  being  spent,  or  striking  obliquely,  or 
rolling  over  the  surface  of  the  body.  The  elasticity  of  the  skin  preserves  this 
from  injury,  though  all  the  subjacent  textures — bones,  muscles,  and  vessels — 
may  be  totally  disorganised  and  crushed  into  a  pulp,  if  a  limb  be  struck  ;  if 
the  tnmk  itself  be  injured,  the  vertebral  coliunn  and  liunbar  muscles  may  be 
disorganised,  and  the  liver,  kidneys,  spleen,  stomach,  and  intestines  ruptured 
■nathout  any  breach  of  surface.  These  injuries,  formerly  eiToneously  attributed 
to  the  action  of  the  current  of  aii"  set  in  motion  by  the  ball,  go  by  the  name  of 
wind-contusions.  In  some  of  these  contusions  gangrene  of  the  limb  sets  in  ; 
apparently,  as  Mr.  Guthrie  has  pointed  out,  from  the  rupture  of  the  principal 
vessels. 

Cannon-shot  more  commonly  carry  away  the  whole  thickness  of  a  part, 
tearing  and  shattering  a  limb,  carrying  off  the  thick  and  fleshy  parts  of  tliigh, 
calf,  or  shoulder  ;  or  they  may  inflict  the  most  fearful  injuries  by  smashing  the 
trunk  and  head. 

Symptoms. — The  chief  peculiarities  of  gun-shot  injuries  consist  in  the 
amount  and  character  of  the  Pain,  the  severity  of  the  Shock,  the  comparatively 
little  liability  to  Haemorrhage,  and  the  severity  of  the  Consecutive  Inflam- 
mation. 

The  Pain  in  gun-shot  injiu'ies  varies  greatly.  It  is  most  severe  when  a  bone 
is  fractured,  or  a  large  c&xity  penetrated  ;  when  soft  structures  alone  are  in- 
jured, a  dull  and  heavy  sensation  is  experienced,  which  has  often  been  com- 
pared to  that  occasioned  by  a  blow  with  a  stick.  In  many  cases  when  the 
mind  is  actively  engaged,  as  in  the  height  of  battle,  no  pain  is  experienced, 
and  the  sufl'erer  does  not  know  that  he  is  wounded  until  he  is  told  so,  or  sees 
the  blood. 

In  gun-shot  injiu-ies,  the  Shock  to  the  Nervous  System  is  always  v&ry  great 
where  parts  of  importance,  as  the  head,  chest,  and  abdomen,  or  large  joints,  as 
the  knee,  are  opened  ;  and  the  severity  of  the  shock  is  indicative  of  the  amount 
of  mischief  inflicted.  As  has  already  been  stated,  the  shock  is  more  severe 
when  a  wound  is  inflicted  by  conical  bullets  from  a  rifled  musket,  than  when 
made  by  spherical  balls  from  the  old  smooth  bore.  Thus,  if  a  bullet  appear  to 
have  traversed  the  chest,  but  in  reality  has  been  deflected  luider  the  skin,  tlie 
comparative  absence  of  shock  will  serve,  to  a  certain  extent,  to  prove  tliat 
visceral  mischief  has  not  been  inflicted.  In  some  cases,  the  shock  alone  appears 
sufficient  to  kill ;  thus,  a  man  shot  by  a  pistol-bullet,  which  travei-sed  the  dis- 
tended stomach,  died  in  a  few  seconds  from  .shock,  there  bemg  no  bleeding  ot 
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importance,  or  other  discernible  cause  of  immediate  death  (Taylor).  In  some 
cases,  however,  that  are  mortal,  the  symptoms  of  shock  are  but  slight.  It  often 
happens  that,  in  the  heat  of  action,  a  soldier  is  wounded  -without  being  aware 
of  the  hurt  until  he  sees  or  feels  the  blood  trickling.  Hennen  has  kno^v^^  a 
limb  cai-ried  off  or  smashed  to  pieces  by  a  cannon-shot,  without  the  sufferer 
being  conscious  of  it ;  and  Macleod  relates  the  case  of  an  officer  who,  in  the 
Crimea,  had  both  legs  carried  away,  and  who  was  not  aware  of  the  injury  he 
had  received  tUl  he  tried  to  rise. 

The  Friviary  Hceviorrhage  fi-om  gun-shot  wounds  varies  necessarily  according 
to  the  situation  of  the  injury  and  the  size  of  the  vessels  injured  ;  cwteris 
paribus,  they  bleed  less  than  other  injuries  ;  but  in  all  cases  a  certain  and  in 
many  a  lai-ge  and  fatal,  quantity  of  blood  is  lost.  When  the  fleshy  parts  of  a 
limb  are  perforated  by  a  bullet,  the  htemorrhage  is  usually  very  trifling,  the 
vessels  divided  being  small,  and  contused  rather  than  cut  across.  If  the  whole 
of  a  limb  be  torn  away  by  a  cannon-shot,  the  arteries  of  the  jagged  stump  left 
do  not  bleed,  for  the  same  reasons  that  those  of  a  limb  torn  away  by  machinery 
do  not ;  viz.,  the  contraction  and  retraction  of  the  internal  and  middle  coats, 
and  the  twisting  of  the  external  cellular  coat  over  the  end  of  the  torn 
vessel.  But,  though  it  may  be  stated  as  a  general  rule  that  gun-shot  wounds 
do  not  bleed  much,  yet  when  a  large  artery,  as  the  carotid,  iliac,  or  femoral,  is 
cut  across,  violent  and  suddenly  fatal  hsemorrhage  -will  occur — the  vessel 
bleeding  as  freely  as  if  divided  by  the  knife.  Bullet-wounds  of  the  large  and 
deep  arteries  of  the  chest  and  abdomen  are  almost  immediately  fatal,  from  the 
hsemorrhage  they  occasion.  The  greater  number  of  those  who  die  in  the  field 
of  battle  perish  from  this  cause.  It  has  often  been  observed  that  arteries 
escape,  though  lying  apparently  in  the  dii-ect  track  of  a  ball.  In  such  cases, 
however,  though  primary  hsemorrhage  do  not  occur,  the  liability  to  secondary 
lisemorrhage  is  gi-eat. 

Gun-shot  wounds  always  Infiame,  with  much  Swelling,  Infiltration,  and 
Tension  of  the  parts.  The  pain  which,  at  the  moment  of  infliction,  may  not 
have  been  severe,  becomes  extremely  acute  when  inflammation  has  set  in,  owing 
principally  to  the  great  tension  that  takes  place.  This,  indeed,  is  one  of  the 
most  remarkable  phenomena  of  gim-shot  injury,  and,  by  giving  rise  to  strangu- 
lation of  the  tissues,  is  often  the  cause  of  serious  mischief.  The  inflammation 
speedily  terminates  in  supj)uration,  often  of  the  most  profuse  and  extensive 
character,  not  only  in  the  track  of  the  ball,  but  widely  diffused  through  the 
neighbouring  parts.  A  period  of  great  danger  in  gmi-shot  wounds  is  that 
about  which  the  sloughs  begins  to  separate,  usually  from  the  sixth  to  the 
twentieth  day  ;  and  up  to  this  time  it  is  often  impossible  to  know  the  precise 
extent  of  the  disorganisation.  At  this  period,  also,  consecutive  hamorrhage  is 
very  apt  to  come  on,  after  very  slight  exertion,  -without  any  warning.  Baudens 
states  that  this  occurrence  is  most  lilcely  to  happen  on  the  sixth  day.  This 
may  be  suddei-Jy  fatal,  and  is  always  more  dangerous  than  the  jirimary  hsemor- 
rhage, not  only  on  accoimt  of  the  difiiculty  of  arresting  it,  but  likewise  from 
the  patient  being  already  weakened  by  inflammatory  and  suppurative  action. 
:  Secondary  hsemorrhage  may  occur  from  otlier  causes  than  the  separation  of  the 
■  sloughs  and  the  consequent  opening  up  of  an  inflamed  artery.  It  may  arise 
!  from  wound  of  an  artery  by  a  spiculum  of  fractured  bone ;  and  from  this  cause 
it  may  arise  at  any  period  until  all  detached  bone  is  separated  and  the  wound 
firmly  cicatrised.  Dr.  Chisholm,  of  tlie  Confederate  army,  mentions  a  case  of 
.  death  by  secondary  hsemorrhage  on  tJie  328th  day  after  a  gun-shot  fracture  of 
the  upper  third  of  the  thigh,  o-wing  to  wound  of  the  femoral  arteiy  by  a  de- 
tached sequestrum.    Independently  of  this  danger  from  secondary  hsemorrhage, 
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the  patient,  if  his  linilj  hu  saved,  may  have  to  undergo  long  and  tedious  pro- 
cesses of  exfoliation  of  dead  bone,  and  to  rim  the  risk  of  intercurrent  attacks 
of  erysipelas,  lio8i)ital  gangrene,  and  visceral  mischief. 

Treatment. — Some  of  the  slighter  forms  of  gun-shot  injuries,  those  of  a 
purely  superticial  character,  merely  require  to  he  treated  on  the  ordinary 
principles  that  guide  us  in  the  management  of  contusions  and  lacerations. 
When  they  aflect  the  head,  chest,  or  ahdomen,  they  present  so  many  circiun- 
stances  of  special  importance  that  we  must  defer  their  consideration  imtil  we 
treat  of  injuries  of  those  regions. 

In  all  cases  of  gun-shot  wound,  whether  ampiitation  he  ultimately  required 
or  not,  certam  immediate  attentions  are  necessary  in  order  to  place  the  sufferer 
in  some  degree  of  comfort  and  safety.  Thus,  if  a  person  he  shot  through  the 
fleshy  part  of  a  limb,  no  hone  or  vessel  of  importance  being  injured,  the  part 
should  be  covered  with  wet  cloths,  and  placed  in  an  easy  position.  If  there 
be  abundant  venous  hjemorrhage,  the  limb  should  be  raised  ;  and  if  this  do  not 
arrest  the  bleeding,  a  compress  should  be  used.  If  the  ha3morrhage  be  arterial, 
a  tourniquet  must  be  applied.  So,  also,  a  tourniquet  should  be  applied  if  there 
be  rapid  dripping  of  blood,  even  though  the  bleeding  be  not  in  a  jet. 

If  a  limb  be  smashed,  or  torn  away,  a  tom-niquet  should  be  applied  very 
tightly  tipon  the  stump,  wliich  must  be  covered  iip  in  wet  cloths.  The  pres- 
sure of  the  tourniqiiet  will  not  only  arrest  haemorrhage,  but  -will  stay  that 
spasmodic  quiverrag  of  the  muscles  of  the  mangled  limb  which  is  so  painful  to 
the  sufferer. 

If  the  head  or  neck  be  wounded,  cold  wet  pledgets  should  be  aj)plied,  and 
haemorrhage,  whether  venous  or  arterial,  arrested  by  pressure  mth  the  fingers. 

If  the  chest  be  shot  through,  the  j)atient  should  be  laid  on  the  injured  side, 
and  cold  applied.  If  emphysema  occur,  or  if  air  freely  pass  through  the 
wound,  a  body-bandage  must  be  tightly  applied. 

If  the  abdomen  be  wounded,  the  patient  should  be  laid  on  the  injiu'ed  side, 
if  the  aperture  be  a  lateral  one  ;  if  it  be  central,  on  Ms  hack,  Avith  the  knees 
bent  over  a  log  or  knapsack.  If  the  intestine  protrude,  it  must  be  washed  and 
quickly  returned. 

In  addition  to  these  immediate  attentions,  which  may  be  bestowed  upon 
sufferers  from  gun-shot  wounds  before  they  are  sent  to  the  hospital  for  more 
methodical  treatment,  the  influence  of  the  shock  should  be  counteracted  by  the 
administration  of  a  little  brandy-and-water,  and  plenty  of  cold  water  be  given 
to  allay  thirst. 

Gun-shot  wounds  of  the  extremities  may  be  divided  into  two  great  classes  in 
reference  to  treatment  : — 1.  Those  that  do  not  require  amputation.  2.  Those 
in  which  amputation  is  necessary. 

1.  Those  cases  of  gim-shot  injury  that  do  not  require  amputation  must  lie 
treated. on  the  prhiciples  that  guide  us  in  the  management  of  all  contused  and 
lacerated  woimds ;  the  Snrgeon,  however,  bearing  in  mind  that  these  injuries 
are  especially  apt  to  be  followed  by  extensive  and  inffense  inflammatory  action, 
and  that  sloughing  will  inevitably  result  in  every  part  that  has  been  touched 
by  the  ball. 

The  fii-st  point  to  be  attended  to  in  these  cases  is  the  Arrest  of  Hwmorrliage. 
In  general,  this  may  not  give  much  trouble  ;  but,  if  a  large  vessel  be  injured, 
the  loss  of  blood  wiU  rapidly  prove  fatal,  unless  immediately  stopped.  This  is 
(lone  in  the  first  instance  by  direct  pressure  with  the  lingers  on  the  bleeding 
■jjart,  followed  by  the  application  of  the  tourniquet ;  or,  if  this  instrument  be 
not  at  hand,  of  some  simple  substitute,  such  as  a  pebble,  of  about  the  size 
of  an  egg,  rolled  in  the  middle  of  a  pocket-handkerchief  and  laid  over  the 
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artery,  the  ends  of  the  hnudkerchief  being  knotted  round  the  limb,  and  then 
twisted  up  tightly  with  a  piece  of  stick,  or  the  hilt  of  a  sword  passed  under  it 
(Fig.  59).  The  wound  in  the  artery  may  be  of  such  a  kind  as  to  require 
amputation  of  the  limb  ;  if  not,  hoomorrhage  must  be  permanently  ai-rested  by 
tm  incision  bemg  made  down  to  the  bleeding  vessel,  and  a  ligature  applied  on 
each  side  of  the  woimd  in  it,  for  reasons 
that  will  be  fully  stated  when  we  come  to 
speak  of  Injm-ies  of  Arteries.  In  mili- 
tary practice  such  operations,  however, 
appear  to  be  very  rare,  and  the  ligature 
of  a  large  ai-tery  for  primary  haemor- 
rhage after  gun-shot  injury  is  scarcely 
ever  practised.  Tlie  fact  is  that,  if  a 
large  artery  be  wounded,  the  patient 
usually  dies  outright  from  hasmorrhage 
before  anything  can  be  done  to  arrest 
the  bleeding.  If  a  small  vessel  only  be 
divided,  the  htemorrhage  "will  speedily 
cease  of  itself. 

The  second  point  to  be  attended  to 
is  the  Extraction  of  Foreign  Bodies,  such 
as  shot,  slugs,  or  bidlets,  wadding,  pieces 
of  clothing  that  have  been  carried  in 
with  the  ball,  splinters  of  bone,  and 
other  matters  of  a  like  kind.  These  will 
generally  be  found  near  the  apertm-e  of 

exit,  through  which  they  may  then  be     ^.^  so.-Gun-shot  Wound  of  TUgh :  Mode 
more  easily  extracted.  of  CompreHsLug  Artery  temporarily. 

If  the  hullet  lodge,  it,  together  with  foreign  bodies  accompanying  it,  such  as 
pieces  of  clothing,  must  be  extracted  through  the  wound,  or  cut  out  by  a 
counter-opening.  This  second  opening  is  often  of  great  utility  in  affording  a 
ready  exit  for  discharge,  &c.  The  extraction  of  the  bullet  is  a  matter  of  great 
moment.  It  should  be  accomplished  without  delay,  before  inflammation  has 
set  in,  and  the  lips  and  sides  of  the  wovmd  have  become  swollen.  As  Dr. 
Macleod  justly  observes,  the  extraction  of  the  ball  not  only  removes  a  source 
of  physical  irritation  and  suffering,  but  of  mental  disquietlide.  The  mijid  of 
the  patient  becomes  more  tranquil  and  easy.  Bullets  cannot  be  allowed  to 
remain  lodged  in  the  body  with  impunity.  It  is  true  that  in  some  cases  they 
may  become  encysted,  and  so  cease  to  irritate  ;  but  in  the  gi'eat  majority  of 
instances  they  produce  suffering  and  constitutional  cUstm-bauce,  and  may  at 
last  occasion  fatal  mischief ;  for,  although  a  bullet  may  continue  lixed  for  years, 
yet  it  may  at  last,  under  the  influence  of  muscular  action,  gravity,  or  the 
absorption  of  fat,  begin  to  move  and  to  give  rise  to  injurious  conseqiiences.  If 
anything  be  very  tightly  fixed,  so  that  it  cannot  readily  be  removed,  it  must  be 
left  till  loosened  by  suppuration.  Sometimes  a  bullet  is  firmly  fixed  in  the 
cancellous  structure  of  the  articular  end  of  a  bone.  It  may  be  removed  thence 
by  means  of  an  elevator  or  by  the  screw-probe.  In  searching  for  bullets  and 
other  foreign  bodies,  care  should  be  taken  not  to  probe  the  wound  imnecessarily 
from  mere  curiosity,  or  so  as  to  excite  irritation  ;  in  many  cases,  the  introduc- 
tion of  the  finger  is  far  more  useful  tlian  tliat  of  the  probe. 

The  splinters  produced  by  the  passage  of  a  ball  tlirough  a  bone  are  more 
numerous  and  larger,  when  the  injuiy  has  lieen  inflicted  with  a  conical  rifle- 
baU.    The  impetus  of  this  projectile  is  so  great,  and  its  wedge-like  action  so 
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destructive,  that  the  bone  struck  is  shattered  into  a  great  multitude  of  frag- 
ments, as  well  as  split  longitudinally,  often  to  a  great  extent.  These  fragments 
are  detached  to  a  greater  or  less  extent  from  their  connections  with  the  soft 
parts,  and  carried  out  of  the  axis  of  the  limb.  Dupuytren,  who  was  fond 
of  systematising,  has  classified  sjilinters  of  this  kind  under  the  three  heads  of 
primary,  secondary,  and  tertiary.  By  primary  splinters  are  meant  those  which 
are  carried  completely  across  the  limb,  detached  from  the  soft  parts,  and  lodged 
near  the  aperture  of  exit.  The  secondary  splinters  are  those  which  are  still 
adherent  by  an  edge  to  a  strip  of  periosteum  or  to  the  fibrous  tissue  ;  and  the 


FiiT.  60. 
Nelaton's 
Probe. 


Figs.  6],  62,  C3.— Bullet-screw, 
Forceps,  and  Extractor. 


Fig.  C4. — Bullet-forceps. 


Fig.  C5. 
Hook  Splin- 
ter Forceps. 


tertiary  are  those  longitudinal  fi-agments  of  bone  which  are  not  carried  out  of  the 
axis  of  the  limb.  The  treatment  of  these  different  splinter's  must  necessarily 
vary.  The  primaryj  which  are  already  completely  detached  and  ai-e  insusceptible 
of  consolidation,  must  be  treated  as  foreign  bodies  and  extracted.  The  secondarj', 
if  very  loose,  mnst  also  be  removed ;  but,  if  more  firmly  fixed,  the}''  may  be 
pushed  into  the  axis  of  the  injured  bone  and  left.  The  tertiary  must  of  course 
be  left,  and  vnll  become  consolidated  by  callus,  and  so  serve  in  the  reconstruc- 
tion of  the  bone.  Some  portions  of  these,  however,  will  not  unfrequently 
necrose  at-  a  later  period,  and,  if  engaged  and  incorporated  in  a  mass  of  callu.s, 
be  a  very  considerable  time  in  separating,  keeping  sinuses  open  for  yeai-s. 
Various  instruments  are  used  for  the  detection  and  removal  of  bullets  and 
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other  foreign  bodies.  Tliere  is  iisualiy  no  material  ditticulty  in  detecting  the 
presence  of  a  bullet,  by  means  of  an  ordinary  steel  probe  of  sufficient  length. 
In  some  cases  of  peculiar  and  exceptional  difficulty,  where  the  bullet  is  lodged 
deeply  in  the  cancellous  structure  of  a  bone,  or  amongst  swollen  and  infiltrated 
tissues,  its  presence  may  be  detected  by  the  ingenious  device  adopted  by 
Nelaton  in  the  case  of  Garibaldi,  of  passing  a  probe  armed  with  a  piece 
of  unglazed  porcelain  do^vn  to  the  suspected  site  of  the  bullet,  and  seeing  if 
a  streak  of  lead  was  left  on  the  rough  surface  of  the  cliiua  (Fig.  60).  For  the 
removal  of  bullets,  long  and  strong  forceps  are  required,  the  action  of  which 
may  be  aided  by  a  screw  probe.  The  accompanying  woodcuts  (Figs.  61,  62,  63, 
64,  and  65,)  represent  the  best  forms  of  bidlet-screws,  forceps,  and  extractors. 

In  those  cases  in  which  small  shot  are  lodged  imder  the  skin,  they  may  be 
turned  out  by  being  cut  down  upon  with  a  fine  scalpel. 

The  third  point  should  be  the  Treatment  of  the  Wound  itself,  wliich  must  be 
conducted  on  ordinary  siu-gical  principles.  This,  as  has  already  been  stated, 
will  always  inflame  violently  and  slough  along  the  whole  track  of  the  ball. 
The  principal  points  to  be  attended  to  are,  consequently,  to  limit  the  inflam- 
mation, and  to  watch  and  facilitate  the  separation  of  the  sloughs,  and  to  pay 
scrupulous  attention  to  cleanliness. 

In  order  to  limit  the  inflammation,  it  was  a  common  practice  with  military 
Surgeons,  and  still  is  so  with  the  French,  to  dilate  by  incision  the  wound  made 
by  the  ball,  with  a  view  of  preventing  tension  and  strangulation  of  parts. 
Since  the  time,  however,  when  John  Himter  pointed  out  that  an  incision  could 
not  alter  the  natiue  of  a  contused  woimd,  and  only  superadded  another  injury 
to  the  one  already  inflicted  by  the  bullet,  British  Surgeons  have  employed  the 
knife,  in  the  early  stages  of  gun-shot  wounds,  only  for  the  purpose  of  securing 
bleeding  vessels,  or  of  facilitating  the  extraction  of  foreign  bodies.  In  the  more 
advanced  stages,  however,  free  incisions,  which  should  be  made  in  the  direction 
of  the  axis  of  the  limb,  are  commonly  required,  in  order  to  lessen  inflammatory 
tension,  to  prevent  the  extension  of  sloughing,  and  to  favour  the  escape  of  matter. 

The  best  mode  of  lessening  inflammation  in  a  gun-shot  wound  in  the  early 
stages,  and  more  especially  in  hot  climates,  is  either  by  cold  irrigation  or  by 
the  application  of  dry  cold  by  means  of  ice  in  India-rubber  bags,  conjoined  with 
position  and  rest  ;  at  a  later  period,  water-dressing  and  poultices  will  be  more 
nseful.  As  suppuration  comes  on,  we  must  substitute  warm  aj)plications  for 
the  cold,  so  as  to  hasten  the  formation  of  matter  and  the  separation  of  the 
sloughs.  Free  incisions  may  also  now  be  required.  These  should  not  be 
delayed  too  long.  They  may  be  required  for  two  purposes  ;  first,  to  remove 
the  tension  resulting  from  deep  infiltration  of  the  limb  by  inflammatory 
effuijions,  and  thus  to  prevent  the  strangulation  of  the  tissues,  and  to  remove 
the  severe  constitutional  reaction  that  is  always  consequent  to  and  dependent 
upon  this  local  inflammatory  tension  ;  and  secondly,  with  the  view  of  opening 
up  pundent  collections,  which  often  depend  upon  the  irritation  of  splinters, 
portions  of  clothing,  and  other  foreign  bodies  that  could  not  be  removed  in  the 
first  instance.  At  the  period  of  the  loosening  and  separation  of  the  sloughs, 
there  is  always  especial  danger  of  the  supervention  of  consecutive  htemorrhage. 
The  patient,  consequently,  at  this  time  requii-es  to  be  carefully  watched  :  if  the 
wound  be  in  the  vicinity  of  large  vessels,  he  should  have  a  tourniquet  placed 
loosely  round  the  limb,  so  as  to  be  screwed  up  at  a  moment's  notice  ;  and  he 
must,  on  the  supervention  of  bleeding,  have  the  artery  ligatured ;  if  possible, 
at  the  seat  of  the  wound ;  if  this  be  not  practicable,  in  the  most  convenient 
situation  above  it ;  and  if  this  do  not  arrest  the  bleeding,  recoiu-se  should  be 
liad  to  amputation. 
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Al'ter-consequeuces  of  a  serious  character,  such  as  abscesses,  profuse  dis- 
charges, necrosis,  and  tlie  seimration  of  sijlinters  of  bone,  must  be  looked  for 
in  many  cases  ;  and  these  consequences  may  Ije  prolonged  for  a  considerable 
series  of  years,  at  last  perhaps  wearing  out  the  patient,  if  the  cause  of  irritation 
be  not  removed.  Thus  General  Bern  required  to  have  a  bullet  removed  by 
Liston  from  the  external  condyle  of  his  femur,  nineteen  years  after  it  first 
lodged  there  ;  and  Marshal  Moncey  died  forty  years  after  the  receipt  of  a  gun- 
shot wound,  from  its  effects. 

A  soldier  who  Avas  wounded  at  the  stonning  of  the  Kedan,  died  under  my 
care  in  the  University  College  Hospital,  two  years  and  a  haU'  after  this  event, 
of  exhaustion  resulting  from  a  large  lumbar  abscess.  On  examination  it  was 
found  that  the  bullet,  which  had  entered  the  left  side  of  the  chest  and  wounded 
the  limg,  traversed  the  diaphragm,  notched  the  spleen,  passed  between  the 
kidney  and  suprarenal  body,  and  perforated  the  spine,  was  lying  encapsuled  on 
the  right  side  of  one  of  the  vertebrae,  pressing  upon  the  right  renal  vessels.  Its 
irritation,  and  that  of  the  sequestra  from  the  injiu-ed  spine,  produced  the 
abscess,  from  the  effect  of  which  the  patient  died. 

2.  Amfutation  is  required  in  gun-shot  injmies  in  two  classes  of  cases  of  very 
dissimilar  character. 

In  cases  where  the  limb  has  been  wholly  or  in  part  earned  away ;  where 
it  is  evidently  hopelessly  shattered,  the  ragged,  conical,  and  quivering  stump, 
or  the  mangled  remains  of  the  limb,  miist  be  removed.  In  such  cases  there 
can  be  no  doubt  whatever  in  the  mind  of  any  Surgeon,  as  to  the  necessity  for 
immediate  amputation. 

But  there  is  another  class  of  cases  of  a  different  character,  where  amputa- 
tion is  also  as  imperatively  requii'ed,  though  to  an  inexperienced  surgeon,  or  to 
one  accustomed  only  to  the  accidents  of  civil  life,  it  might  appear  proper  to 
attempt  to  save  the  limb.  These  are,  especially,  cases  of  comfound  gun-shot 
fractures  of  the  thigh,  hullet-wounds  of  the  knee-joint,  and  many  similar  injuries 
of  the  leg.  In  such  cases  as  these,  amputation  may  not  at  first  appear  to  be 
necessary ;  and  similar  injuries  arising  from  other  causes,  and  occui'ring  iu 
civil  practice,  might  admit  of  an  attempt  being  made  to  save  the  limb.  But  in 
military  practice  it  is  different :  here  any  attempt  to  save  the  limb  will,  to  a 
certaiuty,  be  followed  by  such  extreme  local  and  constitutional  disturbances  as 
to  jeojiardise  seriously,  and  probably  to  destroy  the  patient's  life.  In  such 
circimistances,  conservatism  is  a  fatal  error,  and  to  save  life  the  limb  must  be 
sacrificed.  The  injiuy  for  which  an  experienced  aimy  Surgeon  knows  that 
amputation  is  imperative,  may  look  but  trifliug,  and  to  the  patient  himself,  or 
to  the  civilian,  may  appear  to  admit  of  treatment  by  less  severe  procedure ; 
but  experience  has  incontestably  sho-wn  that  amputation  is  almost  the  only 
hope  of  safety  in  gun-shot  wounds  of  the  lower  extremity,  fractvu'ing  the 
bones,  or  injvuing  the  knee-joint.  Dupuytren  states  that,  in  rejectmg  amputa- 
tion in  compound  fractures  of  the  extremities  from  gun-shot,  we  lose  more 
lives  than  we  save  limbs ;  and  Hennen  is  of  opinion  that  all  "  ambiguous 
cases  "  should  be  amputated. 

The  following  is  a  specification  of  the  chief  conditions  in  which  amputation 
is  required.  1.  When  the  whole  limb  is  carried  off,  a  ragged  stump  merely 
being  left;  so,  likewise,  if  the  limb  be  completely  crushed  and  disorganised, 
whether  by  dii-ect  blow  or  by  a  "  wind-contusion,"  though  still  left  adherent ; 
or  again,  if  the  principal  vessels  and  soft  parts  be  carried  away,  though  the 
bone  be  uninjured,  the  limb  cannot  be  preserved.  2.  Amputation  is  especially 
necessary  in  some  of  the  more  serious  injuries  of  the  loAver  extremit}'';  thus, 
if  a  bullet  divide  the  femoral  vessels,  or  the  sciatic  nerve,  aud  spUnter  the 


AMPUTATION  FOR  GUN-SHOT  WOUNDS. 


139 


tliigli-boue ;  or  ii"  the  sciatic  nerve  and  soft  parts  at  the  back  of  the  thigh  be 
carried  away,  although  the  vessels  and  bone  be  left  uninjured,  the  case  is 
one  for  amputation;  and,  indeed,  it  may  be  stated  generally,  that  all  com- 
pound fractures  of  the  lower  third  of  the  femur  occasioned  by  gun-shot,  require 
amputation.  The  mortality,  however,  after  amputation  for  gun-shot  injury 
of  the  upper  two-thirds  of  the  thigh  is  so  very  great,  that  many  surgeons 
have  abandoned  the  operation  in  these  cases,  and  professional  opinion  is  un- 
settled as  to  the  course  that  should  be  piu'sued.  In  the  Sclileswig-Holstein 
war  of  1849,  it  became  a  question  with  many  of  the  German  and  Danish 
siu-geons  whether  this  operation  should  be  continued,  or  whether  the  patient 
would  not  have  a  better  chance  if  the  injivry  were  tr(5ated  on  ordinary 
principles  as  a  compound  fracture.  At  the  siege  of  Sebastopol,  the  mortality 
after  amputation  of  the  upper  thii-d  of  the  thigh  was  so  great  in  the  Eussian 
army,  that  the  surgeons  abandoned  the  operation.  On  the  other  hand,  it  is 
stated  in  the  Report  of  the  Black  Sea  Fleet,  that  to  attempt  to  save  the 
limb  in  any  case  of  gim-shot  fracture  of  the  thigh  was  to  endanger  the 
patient's  life.  In  the  Crimea,  Dr.  Macleod  states,  a  bad  compound  fracture- 
of  the  thigh  from  gim-shot  was  synonymous  with  death.  This  was  partly 
owing  to  the  bad  health  of  the  troops,  and  partly  to  the  terrible  effects  of 
conical  balls.  In  India,  where  round  bidlets  and  matchlock  balls  are  more 
used,  the  result  is  not  so  bad. 

Dr.  Macleod  states  that,  although  he  made  every  inquiry,  he  could  hear 
of  three  cases  only  in  which  recovery  had,  in  the  Crimea,  followed  a  com- 
pound fracture  of  the  upper  third  of  the  thigh-bone  without  amputation. 
But,  exceptional  as  were  such  recoveries,  he  states  that  they  were  not  so  rare 
as  after  amputation  for  similar  injuries;  as  indeed  was  proved  by  the  fact  of 
not  one  patient  recovering  after  amputation  at  the  hip-joint.  M.  Hutin, 
the  surgeon  to  the  Invalides  in  Paris,  was  able  to  discover  24  cases  of 
recovery  after  compound  fracture  above  the  middle  of  the  thigh,  but  no  case 
of  recovery  after  amputation  for  injury  of  the  same  part.  In  the  British 
army  in  the  Crimea,  the  amputations  in  the  upper  third  of  the  thigh,  which 
must  have  been  for  compound  fractures  low  down  in  the  bone,  were  fatal,  in 
the  ratio  of  86  per  cent. ;  of  those  in  the  middle,  probably  for  injuries  of 
the  lower  articular  end  and  knee,  60  per  cent,  died  ;  whilst  of  those  in  the' 
lower  third,  which  must  have  been  for  injuries  of  the  knee  and  leg,  the 
mortality  was  reduced  to  56  per  cent.  Tlie  conclusions  at  which  Dr. 
Macleod  arrives  after  a  careful  inqiiiry  into  this  point,  are  so  imjDortant,  that 
I  give  them  in  his  •  own  words.  He  says,  "  Under  circimistances  of  war 
similar  to  those  which  occurred  in  the  East,  we  ought  to  try  to  save  com- 
pound comminuted  fractiues  of  the  thigh  when  situated  in  the  upper  third ; 
but  immediate  amputation  should  be  had  recourse  to  in  the  case  of  a  like 
accident  occurring  in  the  middle  and  lower  thirds." 

3.  In  gim-sliot  fractures  of  the  hones  of  the  leg,  amputation  becomes  necessary 
if  the  tibial  arteries  be  injured,  or  if  the  knee  or  ankle-joint  be  badly  wounded. 
If  the  injury  be  in' the  middle  of  the  leg,  at  a  distance  from  these  joints,  and 
provided  there  be  not  longitudinal  fissuring  of  the  bone  leading  into  them, 
much  may  be  done  to  save  the  limb,  by  the  extraction  of  splinters,  and  the 
removal  of  sharp  and  angular  fragments  of  bone.  In  such  cases,  the  patient 
may  recover  with  a  shortened  but  otherwise  riseful  limb. 

4.  Gun-shot  wounds  of  the  foot,  if  perforating  and  splintering  the  tarsus 
require  its  removal,  either  at  or  above  the  ankle.    Those  of  the  hand  are  of 
special  interest  from  their  frequency,  in  consequence  of  the  bursting  of  guns 
or  of  powder-flask  explosions.    In  these  cases,  however  extensive  the  in  jury 
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may  be  that  is  inflicted  upou  the  liand,  fingers  being  blown  away,  the  thumb 
thrown  back,  and  the  metacarpal  bones  splintered,  we  must  endeavour,  if 
possible,  to  save  a  portion  of  it,  if  it  be  only  one  or  two  fingers ;  and,  owing 
to  the  great  rejDarative  power  possessed  by  the  hand,  we  shall  often,  in  the 
worst  looking  cases,  be  able  to  accomplish  this.  If  the  thumb,  with  one 
finger  as  "an  opponent,  can  be  preserved,  it  will  be  of  more  service  to  the 
patient  than  any  artificial  contrivance,  however  ingeniously  made.  It  not  un- 
frequently  happens  that  amputation  may  be  required  in  the  more  advanced 
stages  of  gim-shot  injury,  in  consequence  of  mortification  supei-vening.  In 
these  circimistances,  it  must  be  practised  without  delay,  and  without  waiting 
for  the  line  of  separation.  If,  in  consequence  of  long-continued  suff'ering  and 
discharge,  the  patient's  health  become  worn  out,  and  the  limb  remain  an.  useless 
appendage,  amputation  will  at  last  be  imperative. 

5.  Gim-shot  injuries  of  joints  are  necessarily  of  the  most  serious  and  fatal 
character — the  danger  depending  on  the  size  and  complexity  of  the  articu- 
lation, rather  than  on  the  extent  of  injury  inflicted  upon  it.  "Wounds  of 
any  of  the  three  large  joints  of  the  lower  extremity  are  especially  dangerous 
and  fatal ;  those  of  the  upper  extremity  are  more  readily,  and  indeed  com- 
monly, recovered  from.  The  fact  of  a  joint  being  Avounded  is  commonly 
obvious  enough  from  the  direction'  taken  by  the  ball,  the  comminution  of 
the  bones,  and  perhaps  the  escape  of  synovia ;  but  it  must  be  borne  in  mind, 
that  a  joint  may  be  fatally  injured  by  the  longitudinal  splitting  of  the  bone 
into  it,  although  the  bullet  has  not  passed  within  some  inches  of  it. 

In  bullet- wounds  of  joints  the  operation  of  excision  may  in  many  cases 
be  advantageously  substituted  for  amputation.  This  is  the  case  when  the  soft 
parts  are  not  too  extensively  torn,  the  large  nerves  and  vessels  uninjured,  and 
the  shaft  of  the  bone  not  too  widely  splintered,  the  mischief  being  cliiefly 
confined  to  the  articular  ends. 

Bullet-wounds  of  the  head,  neck,  or  trochanters  of  the  femur,  splintering  the 
bone  into  the  articulation,  are  necessarily  of  the  most  serious  character.  If 
they  be  left  to  palliative  treatment,  the  death  of  the  patient  may  be  considered 
as  almost  inevitable  ;  if  amputation  at  the  hip  be  performed,  the  prospect  is 
better  ;  and,  though  desperate,  the  case  must  not  be  considered  as  hopeless. 
This  is  well  illustrated  by  the  result  of  amputations  in  the  great  war  of 
the  American  rebellion  (p.  32).  In  Primary  amputations  at  the  hip-joint  for 
gun-shot  injury,  the  mortality  was,  according  to  one  estimate  94,  according  to 
another,  and  I  think  more  correct,  84  per  cent.  All  Intermediate  amputations 
were  fatal,  the  Secondary  ones  only  at  the  rate  of  77  per  cent.  If  the  shaft  be 
not  too  much  implicated,  it  is  probable  that  the  best  hoj)e  lies  in  the  excision 
of  the  splintered  bone,  and  the  careful  removal  of  the  loose  fragments.  This 
operation,  originally  proposed  by  Mr.  Gutlirie,  and  first  successfully  performed 
by  Mr.  O'Leary  in  the  Crimean  war,  presents  the  most  reasonable,  though  but 
a  slender,  hope  of  safety  to  the  patient,  and  should  accordingly  be  practised. 
With  this  view  the  wound  must  be  laid  freely  open,  loose  fragments  extracted, 
and  the  upper  end  of  the  bone  detached,  turned  out,  and  sawn  oft'.  Of  six  cases 
in  which  this  was  done  in  the  Crimea,  one  patient,  Mr.  O'Leary's,  recovered. 

Bullet-woimds  of  the  knee-joint  are  amongst  the  most  serious  injuries  in 
surgery  ;  and  this  whether  the  bones  be  much  comminuted  or  not,  provided 
the  epiphysis  of  the  tibia  or  femiu-  be  perforated,  or  the  articulation  be  fairly 
traversed  or  even  penetrated  by  the  ball.  Prior  to  the  American  Avai"  tliere 
were  but  seven  cases  in  Avliich  excision  of  the  knee  had  been  done  for  gun-sliot 
iiijury  :  five  in  military,  two  in  civil  practice  ;  the  two  latter  cases  recovered, 
the  other  five  died.    In  the  Americtm  war  the  operation  was  done  eleven 


ANKLE-JOINT.  SHOULDER. 


141 


times  :  in  two  cases,  one  primary,  the  other  secontlary,  recovery  took  phxce  ; 
nine  deaths  resulted,  cliiefly  from  pymraia.  In  three  cases  in  whicli  the  patelhx 
alone  was  excised,  death  ensued.  It  would,  therefore,  appear  that  if  the  case 
be  favourable,  the  soft  parts  be  not  much  damaged,  the  large  vessels  unin- 
jured, the  patient  yoinig  and  his  health  good,  excision  of  the  knee  for  gun-shot 
injury  may  be  a  proper  procedure  ;  in  other  circumstances  amputation  nmst  be 
done.  When  amputation  is  determined  on,  the  operation  requires  to  be  per- 
formed early,  not  because  the  apparent  injury  may  be  very  severe,  or  the 
mutilation  of  the  limb  so  great  as  obviously  and  imperatively  to  call  for 
immediate  amputation,  but  because  experience  has  sho'wn  that,  unless  the  limb 
be  removed  at  an  early  period,  after-consequences  of  the  most  serious  and 
fatal  character  will  to  a  certainty  ensue.  Extensive  suppuration  of  the  joint, 
deep  and  large  abscesses  burrowing  amongst  the  muscles  of  the  thigh,  and  con- 
sequent exhaustion  of  the  patient  by  hectic,  or  his  destruction  by  pyaemia,  are 
the  conditions  that  amputation,  performed  at  an  early  stage,  can  alone  avert. 
This  necessity  for  early  amputation  in  penetrating  bullet-wounds  of  the  knee- 
joint  is  recognised  by  all  modern  military  surgeons.  Guthrie  and  Larrey  in 
the  French  wars,  Esmarch  and  Stromeyer  in  the  Schleswig-Holstein  campaign, 
and  the  surgeons  in  the  Crimea,  all  found  that  the  attempt  to  save  a  limb  so 
injured  led  to  the  sacrifice  of  the  patient's  life. 

Bullet-woimds  of  the  anhle-jomt  do  not  necessarily  require  amputation.  If 
the  bones  be  not  too  extensively  comminuted,  and  more  particularly  if  the 
posterior  tibial  artery  and  nerve  have  escaped  injury,  an  atteinj^t,  and  probably 
a  successfid  one,  may  be  made  to  save  the  limb  ;  the  injury  being  treated  on 
those  principles  which  will  be  described  in  the  chapters  on  Fractiu'es  and  on 
Dislocations.  In  such  cases  extraction  of  fragments,  and  excision  of  the 
splintered  ends,  are  necessary ;  and  modified  operations,  partial  excision  by 
means  of  gouge,  forceps,  and  Hey's  saw,  will  be  found  more  successful  than  the 
more  formal  operations.  If  the  large  vessels  and  nerves  be  cut  across,  and  the 
bones  very  extensively  shattered,  amputation  will  be  the  proper  course  to 
pursue. 

The  shoulder,  from  its  advanced  position,  and  mora  particularly  the  left 
shoulder  in  the  act  of  firing,  is  peculiarly  liable  to  gun-shot  injury  ;  the  bullet 
either  traversing  the  head  of  the  humerus,  lodging  in  it,  or  perhaps  fracturing 
some  of  the  bony  processes  of  the  scapula,  in  its  immediate  vicinity  ;  oi', 
as  in  the  case  of  common  shot,  or  fragments  of  shells,  carrying  away  the 
fleshy  cushion  of  the  deltoid.  It  is  especially  in  bullet-wounds  of  the 
shoulder  and  elbow-joint  that  conservative  surgery  has  been  attended  by  the 
most  successful  results.  In  such  cases  as  these,  when  the  bones  are  penetrated 
and  even  shattered  by  a  bullet,  provided  the  main  blood-vessels  and  nerves  of 
the  limb  be  not  injured,  amputation  will  seldom  be  required  ;  and,  indeed  it 
should  be  laid  down  as  a  rule  in  surgery,  that  excision  should  in  all  cases  be 
preferred  to  amputation  when  the  large  blood-vessels  and  nerves  are  not 
wounded,  or  the  soft  parts  too  extensively  disarranged.  The  wound  beino- 
enlarged,  loose  spicula  must  be  removed,  and  the  splintered  and  jagged  ends  of 
the  fractured  bone  sawn  smoothly  off.  If  the  bullet  be  still  lodged  in  the  head 
of  the  humerus,  as  in  Fig.  66,  the  same  course  should  be  adopted.  It  has  been 
a  question  with  Surgeons,  whether  excision  or  amputation  should  be  done  in 
those  cases  in  which  the  upper  end  of  the  shaft  of  the  humerus  has  been  much 
splintered,  with  or  without  penetration  of  the  joint.  In  these  cases  the 
epiphysis  is  often  left  uninjured.  Guthrie  advised  amputation  in  these  cases  ; 
but  the  result  of  the  experience  of  the  war  in  America  lias  been  that  five  or  six 
inches  of  the  sliaft  of  tlie  hunrerus  may  be  removed  with  perfect  safety,  and 
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that  no  good  comes  of  leaving  the  uninjured  epiphysis,  which  should  therefore 
also  be  excised.    The  results  of  these  excision  operations  on  the  joints  of  the 
upper  extremity  are  in  the  highest  degree  satisfactory.    Thus  M.  Baudens 
states  that  he  saved  13  out  of  14  cases  of  excision  of  the 
shoulder.    According  to  Mr.  Thornton,  in  the  British  army 
in  the  Crimea,  the  shoulder  was  excised  12  times  witli 
2  deaths;  the  elbow  in  17  cases,  of  which  2  were  fatal  ; 
and  partially  in  5  other  cases,  all  of  wliich  were  successful. 
These  results,  wliich  reflect  the  highest  credit  on  the  skill 
of  our  army  Surgeons,  were  more  successful  than  those  that 
followed  the  amputation  of  corresponding  parts.  Of  60  dis- 
articulations at  the  shoulder,  19,  or  31  per  cent.,  were  fatal; 
and  of  153  amputations  of  the  arm,  29,  or  19  per  cent.  died. 
The  result  of  resection  of  these  joints  has  not  been  quite 
so  satisfactory  elsewhere  :.  thus,  in  the  Confederate  army 
1^1^06.— Bullet  in  in  America,  Dr.  Chisholm  states  that,  up  to  February,  1864, 
umeius.  ^£  gg  cases  of  excislou  of  the  shoulder  20  proved  unsuccess- 
ful, and  of  45  cases  in  which  the  elbow  was  excised,  9  were  unsuccessful.  In 
the  official  report  of  the  Surgeon-General  of  the  United  States  army,  of  286 
cases  of  excision  of  the  elbow  in  which  the  results  are  knoMTi,  it  is  stated 
that  62  died ;  and  that  in  16  amputation  became  necessary.    Of  210  primary 
excisions  of  the  shoulder-joint  death  occurred  in  50  ;  and  in  298  secondaiy 
excisions  in  115  cases,  giving  a  mean  mortality  of  32-48,  against  39'44  for 
amputation  at  the  shoulder,  and  44*4  for  cases  treated  on  the  expectant  plan. 

In  the  Russian  army,  conservative  surgery  was  also  extensively  practised  ; 
and  in  it,  according  to  Messrs.  Mouat  and  Wyatt's  rej^ort,  of  20  cases  of 
excision  of  the  elbow,  15  recovered. 

Excision  of  the  mist,  in  whole  or  in  part,  for  gun-shot  injury  has  not  proved 
veiy  satisfactory,  not  so  much  from  death  as  from  inutility  of  the  hand  that 
was  left.  Of  27  done  in  the  American  war,  3  deaths  only  occiuTed.  In  two 
instances,  amputation  of  the  fore-arm  was  practised.  But  the  cases  of  recovery 
were  not  considered  satisfactory  so  far  as  mobility  of  the  hand  was  concerned. 

The  steps  of  all  the  Excision-operations  are  the  same,  whether  the  excision  of 
the  part  be  requii'ed  for  gun-shot  injury,  or  for  other  accidents  or  for  disease  ; 
except  that  in  gun-shot  injury  advantage  may  often  be  taken  of  the  wound  in 
the  soft  parts,  by  enlarging  wliich  longitudinally  the  shattered  bone  may  be 
readily  reached  and  extracted,  and  the  splintered  ends  sawn  smooth. 

The  question  as  to  the  period  at  which  amputation  ought  to  he  performed  after 
the  infliction  of  these  woimds,  is  one  of  great  importance,  and  has  given  rise  to 
a  corresponding  amoiuit  of  discussion  among  sm-geons.  The  older  military 
surgeons,  Par6,  Wiseman,  Ledran,  Ranby,  &c.,  taking  a  common-sense  view  of 
the  question,  advocated  the  removal  of  the  hopelessly  injured  limb  as  soon  as 
possible  after  the  receipt  of  the  injury.  Wiseman's  advice  is  to  "  cut  off  the 
limb  quickly,  while  the  soldier  is  heated  and  in  mettle,"  and  this  advice  lias 
not  been  and  cannot  be  improved  upon.  After  the  battle  of  Fontenoy,  in  the 
middle  of  the  last  century,  professional  opinion  imderwent  a  change  upon  this 
subject ;  and  Faure  wrote  a  thesis,  which  obtained  the  prize  of  the  French 
Academy  of  Surgery,  recommending  delay  in  amputating  in  certain  cases. 
Hunter,  Percy,  and  other  siu-geons  of  repute,  promulgated  similar  views;  until 
Bilguer,  the  surgeon-in-chief  to  the  armies  of  Frederick  the  Great,  went  to  the 
absurd  and  dangerous  extent  of  condemning  amputation  entirely.  These 
extreme  opinions  necessarily  occasioned  a  reaction  ;  and  the  exjicrience  gained 
in  the  wars  of  the  French  Revolution  and  Empire,  has  enabled  surgeons  to 
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settle  this  question  detinitely.  It  is  more  particularly  by  the  labours  aiul 
obsei-vations  of  John  Bell,  LaiTey,  Thomson,  Guthrie,  S.  Cooper,  and  Hennen, 
that  the  necessity  of  having  recourse  to  immediate  amputation  in  all  cases  of 
gun-shot  injmy  requiring  this  operation  has  been  fully  recognised,  and  the 
truth  of  Wiseman's  advice  has  been  re-established. 

In  determining  this  point  -vve  must  be  guided,  partly  by  surgical  experience 
on  the  result  of  such  cases  left  to  nature,  and  partly  by  an  appeal  to  facts.  In 
appealing  to  experience  we  must,  to  use  the  forcible  language  of  Sir  Charles 
Bell,  contemplate  what  will  be  the  condition  of  the  parts  in  twelve  hours,  in 
six  days,  and  in  three  months.  "  In  twelve  hours  the  inflammation,  pain,  and 
tension  of  the  whole  limb,  the  inflamed  countenance,  the  brilliant  eye,  the 
sleepless  and  restless  condition,  declare  the  impression  the  injury  is  making  on 
the  linib  and  on  the  constitutional  powers.  In  six  days,  the  limb  from  the 
groin  to  the  toe,  or  from  the  shoiilder  to  the  finger,  is  swollen  to  half  the  size 
of  the  body  ;  a  violent  phlegmonous  inflammation  pervades  the  whole  ;  serous 
efi^usion  has  taken  place  in  the  whole  limb  ;  and  abscesses  are  forming  in  the 
great  beds  of  cellular  texture  throughout  the  whole  extent  of  the  extremity. 
In  three  months,  if  the  patient  have  laboured  tlirough  the  agony,  the  bones  are 
carious  ;  the  abscesses  are  interminable  sinuses  ;  the  limb  is  undermined  and 
everywhere  imsoimd  ;  and  the  constitutional  strength  ebbs  to  the  lowest 
degree." 

If  we  appeal  to  facts,  we  shall  find  that  of  300  secondary  amputations 
reported  by  Faure,  after  the  battle  of  Fontenoy,  only  30  were  successful  ; 
whereas  Larrey  saved  three-fourths  of  his  primary  amputations  in  the 
Napoleonic  wars.  In  the  Peninsular  war,  the  comparative  loss  after  secondarj'' 
amputations  of  the  upper  extremity  was,  to  that  following  the  primary,  as 
twelve  to  one ;  and  of  the  lower  extremity,  the  loss  after  secondary  ampu- 
tation was  tloree  times  as  great  as  after  primary.  During  the  siege  of  Sebas- 
topol,  among  80,000  wounded  Russians  there  were  3000  amputations.  Of  the 
primary  amputations  of  the  upper  extremity,  leg,  and  foot,  about  one-half,  and 
of  the  lower  and  middle  third  of  the  thigh,  about  one-third  recovered  ;  but  of 
all  the  secondary  amputations  more  than  two-thirds  died.  Primary  amputa- 
tion, therefore,  should  always,  when  practicable  and  imperative,  be  performed 
in  preference  to  secondary. 

But  how  soon  after  the  infliction  of  the  injury  should  it  be  practised  ?  It  is 
the  opinion  of  some  Surgeons  that  there  is  often  an  interval  between  the 
infliction  of  the  injury  and  the  supervention  of  the  shock  to  the  system,  in 
which  the  limb  may  more  advantageoiisly  be  removed.  Should  the  depression 
of  "  shock "  have  come  on,  it  then  becomes  a  question  whether  immediate 
amputation  should  be  practised,  or  the  removal  of  the  limb  delayed  imtil 
reaction  sets  in.  On  this  point  it  is  obviously  difiicult  to  lay  down  any  very 
definite  rule  ;  but  it  may,  I  think,  be  stated  generally  as  the  result  of  the 
experience  of  the  best  army  Surgeons,  that,  if  the  shock  be  not  very  intense,  tlie 
limb  may,  under  chloroform,  be  safely  removed.  Should  the  prostration  be 
excessive,  and  there  be  reason  to  fear  the  possibility  of  internal  injury,  it  will 
be  wiser  to  delay  operation.  But  if  an  unsuccessful  attempt  at  the  preservation 
of  the  limb  be  made,  and  if  occasion  for  its  subsequent  removal  should  arise, 
the  Surgeon  must  wait  until  suppiu-ation  has  set  in  before  he  operates,  the 
period  of  acute  inflammatory  action  being  allowed  to  pass  by.  The  cases  that 
most  commonly  require  secondary  amputation  are  those  in  whicli  traumatic 
gangrene  has  set  in  ;  here  the  limb  must  always  be  removed  without  delay,  in 
accordance  with  the  principles  laid  down  in  speaking  of  this  subject  in 
reference  to  contused  wounds.    If  profuse  hccmorrhage  from  the  wound  occur. 
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that  does  not  admit  of  suppression  by  the  ordinary  means,  secondary  amputa- 
tion may  hecome  necessary.  So,  also,  when  the  hones  do  not  unite,  the  patient 
being  worn  out  by  discharges  and  tlie  irritation  of  necrosis  and  caries,  and  left 
with  a  wasted,  shattered,  and  useless  limb,  its  removal  is  the  only  means  of 
saving  life.  The  great  mortality  after  secondary  amputation  in  military 
practice  is,  in  great  measiu'e,  doubtless  owing  to  the  unfavourable  hygienic 
conditions  to  which  the  wounded  soldier  is  usually  exposed  ft'om  over-crowding 
and  want  of  necessary  appliances.  He  is  thus  peculiarly  liable  to  the  occur- 
rence of  pyEBmia,  sloughing  phagedfena,  &c. 

The  nature  and  treatment  of  gim-shot  injuries  of  special  regions,  as  of  the 
head,  chest,  and  abdomen,  will  be  considered  in  the  Chapters  devoted  to  the 
descrii^tion  of  Injuries  of  those  parts. 
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PUNCTURED  WOUNDS. 

Punctured  wounds,  made  by  nari'ow  sharp-pointed  instr\iments,  vary 
greatly  in  extent,  from  the  prick  of  a  needle  in  the  fbiger  to  a  sword-thrust 
through  the  body.  Not  unfrequently  punctured  wounds  are  somewhat  con- 
tused, being  made  by  a  triangular  or  wedge-like  weapon,  as  a  bayonet  or  lance- 
blade.  Hence  they  partake  of  the  general  character  of  contused  woimds, 
having  a  tendency  to  unite  by  granulation  from  the  bottom,  and  to  be  accom- 
panied by  much  inflammatory  action.  When  deep,  they  are  of  a  most 
dangerous  character — wounding  blood-vessels,  traversing  the  great  cavities,  and 
injuring  the  contained  viscera. 

Treatment. — In  the  treatment  of  punctured  woimds,  the  principal  points 
are  to  arrest  the  hcjemorrhage,  and  to  facilitate  union. 

The  haemorrhage  must  be  arrested  by  pressure  properly  applied  by  means  of 
compressors  or  pads,  so  as  to  approximate  the  sides  of  the  puncture ;  by  the 
appKcation  of  cold  ;  or  by  cutting  down  on  the  injured  vessel  if  it  be  a  large 
one,  and  ligaturing  it  above  and  below  the  perforation  in  it. 

In  the  majority  of  cases,  unless  the  injiuy  be  a  slight  one,  suppuration  and 
union  by  the  second  intention  will  take  place.  This  must  be  promoted  by 
poulticing  ;  and  undue  inflammation  must  be  guarded  against  by  local  anti- 
phlogistics.  In  many  cases,  imion  by  adhesion  is  obtained  ;  and  in  others  that 
are  allowed  to  suppui'ate,  there  can  be  little  doubt  that  the  same  favoiu-able 
termination  might  be  secured  if  proper  attention  were  paid  to  the  injury.  In 
former  days,  when  duels  with  the  small  sword  were  of  frequent  occurrence, 
persons  called  "  suckers,"  who  were  often  the  drummers  of  a  regiment,  were 
employed  to  attend  the  wounded  combatant.  Their  treatment,  which  was 
conducted  -with  a  certain  degree  of  mystery,  consisted  in  sucking  the  wound  till 
all  blood  ceased  to  flow,  and  then  applying  a  pellet  of  chewed  paper  or  a  piece 
of  wet  linen  to  the  orifice  ;  in  this  way  it  would  appear  that  many  sword- 
thrusts  traversing  the  limbs  were  healed  in  a  few  hours  or  days.  The  process 
of  suction  cleared  the  wound  thoroughly  of  aU  blood,  and,  drawing  the  sides 
into  close  apposition,  placed  the  j^arts  in  the  most  favoiu'able  condition  possible 
for  \\nion  by  adhesion.    This  practice  might,  perhaps,  in  many  cases  be  advan- 
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tageously  imitated  in  tlio  in-esent  day  by  moans  of  a  cupping-glas.s  and 
sjTinge. 

Amongst  the  varieties  of  pimctnred  wounds  that  are  most  commonly  met 
A\-ith  in  ordinary  practice,  are  those  which  are  occasioned  hy  needles  pene- 
trating into,  and  breaking  off  in  the  body.  These  accidents  chiefly  occur  in 
the  fmgers  and  feet,  and  about  the  nates  ;  and,  though  of  a  trivial  character, 
ai-e  often  extremely  troublesome,  both  to  surgeon  and  patient.  When  the 
surgeon  is  called  shortly  after  the  occuiTcnce  of  the  accident,  he  must 
endeavour  to  remove  the  fragment  left  behind,  by  cutting  down  upon  it.  In 
doing  this  he  will  be  guided  by  the  situation  of  the  puncture,  and  by  the  seat 
of  the  pain,  and  sometimes  by  feeling  the  poiat  projectmg  under  the  skin.  In 
many  cases  this  is  a  sufficiently  simple  proceeding  ;  in  others,  however,  a  deep 
and  troublesome  dissection  may  be  required,  especially  when  the  fragment  of 
needle  gets  into  or  under  the  sheaths  of  a  tendon.  I  have  had  occa- 
sion to  undertake  somewhat  troublesome  dissections  between  the 
biceps  tendon  and  the  brachial  artery,  or  in  the  close  proximity  of 
the  ulnar  ai-tery,  for  the  removal  of  fragments  of  needles  lodged  in 
the  bend  of  the  ai-m  and  the  wrist.  For  the  purpose  of  extracting 
needles,  thorns,  sphnters  of  wood,  and  other  foreign  bodies  of  small 
size  and  pointed  shape  lying  in  narrow  wounds,  the  forceps  shown 
in  the  annexed  woodcut  (Fig.  67)  wiU  be  found  most  serviceable, 
as  they  have  very  fine,  but  strong  and  well-serrated  points.  One  of 
the  most  dangerous  situations  for  a  needle  to  penetrate  is  into  the 
anterior  part  of  the  knee-joint,  lodging  on  the  head  of  the  tibia  or 
the  patella,  and  breaking  off  short.  In  such  cases  the  broken  frag- 
ment shoidd  be  dissected  out  at  once,  the  limb  put  on  a  spHnt,  and 
the  ice-bag  applied,  so  as  to  restrain,  inflammation  of  the  joint.  I 
have  known  the  most  disastrous  and  disorganising  inflammation 
and  suppuration  of  the  knee-joint  ensue,  with  imminent  peril  to 
life,  and  followed  by  anchylosis  in  consequence  of  a  portion  of 
needle  having  been  allowed  to  remain  imbedded  for  some  days 
before  extraction. 

In  many  cases,  if  the  needle  have  been  lodged  for  some  days, 
the  surgeon  will  fail  in  his  endeavours  to  extract  it ;  and,  unless  the  indications 
of  its  presence  be  very  clear,  I  think  the  wiser  course  is  to  leave  it  xmdisturbed, 
and  to  trust  to  nature  for  its  elimination  from  the  body,  as  it  ^vill  seldom  be 
found  when  sought  for,  and,  indeed,  may  not  exist,  although  supposed  to  be 
present.  The  following  plan  of  ascertaining  whether  a  portion  of  needle  be 
really  impacted  has  been  suggested  by  Mr.  Marshall.  A  powerful  magnet  is  to 
be  held  upon  the  part  for  a  quarter  of  an  hour,  so  as  to  influence  the  fragment ; 
a  finely  hung  polarised  needle  should  then  be  suspended  over  it,  when,  if  any 
iron  be  present,  deflection  will  ensue. 

POISONED  WOUNDS. 

A  very  important  variety  of  pimctured  wound  is  that  in  which  a  poison  is 
introduced  into  the  puncture.  The  most  important  of  these  poisoned  wounds 
are  those  inflicted  by  the  stings  of  insects,  the  bites  of  snakes  or  of  rabid 
animals,  and  injuries  received  in  dissection. 

Stings  op  In.sects,  as  of  bees,  wasps,  mosquitoes,  gnats,  &c.,  though  painful, 
seldom  produce  any  serious  inconvenience  ;  yet  occasionally  they  may  do  so, 
and  even  prove  fatal,  by  inducing  erysipelas  in  some  miliealthy  constitutions, 
or  by  giving  rise  to  intense  irritation  from  the  multiplicity  of  the  stings,  as 
when  bees  swarm  upon  and  sting  a  person  in  great  numbers  ;  or  they  may  be 
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dangerous  in  consequence  of  an  important  part  lieinj,'  stung,  as  the  eye,  or  t]i(^ 
interior  oi'  tlie  mouth,  or  pharynx,  as  has  liappened  i'roni  swallowing  a  bee  in  a 
piece  of  honeycomb.  Mosquito  bites  are  peculiarly  irritating,  and  when 
numerous  poison  the  blood,  producing  nervous  depression  and  great  feV)rile 
irritation.  Some  insects,  as  scorpions,  or  the  tarantula  in  Italy,  give  rise  to 
more  serious  and  even  fatal  disturbance  by  their  bite.  A  peculiar  train  of 
nervous  phenomena  is  said  to  follow  the  bite  of  the  tarantula,  hence  called 
"  tarantismus  a  disease  that  is  generally  stated  to  be  peculiarly  influenced 
by  music,  though  this  has  been  denied  by  M.  Gozzo. 

Treatment. — In  the  treatment  of  stings  of  insects  the  application  of  cooling 
lotions,  of  a  cold  poultice,  or  rubbing  the  part  with  oKve  oil,  will  be  foimd  the 
most  useful  means  of  allaying  irritation.  In  some  cases,  more  especially  in 
mosquito  bites,  touching  the  part  stung  with  strong  liquor  ammoniaj  gives 
immediate  relief. 

Snake-bites  are  seldom  fatal  in  England  ;  venomous  reptiles,  such  as  the 
viper  and  adder,  not  possessing  a  sufficiently  energetic  poison  to  destroy  a 
healthy  adult,  though  they  might  possibly  kill  a  child  or  a  very  delicate  and 
weakly  person.  They  are  said  to  be  most  active  in  warm  weather  and  during 
the  season  of  procreation,  and  their  bites  are  most  dangerous  if  inflicted  through 
a  vein  or  glandular  part,  or  near  the  centre  of  the  cii-culation,  or  about  the 
neck  and  face.  In  tropical  countries  the  bite  of  the  rattle-snake,  of  the  cobra 
di  capello,  the  puff-adder,  or  the  tobacco-pipe  snake,  is  often  fatal ;  and  it 
occasionally  happens  even  in  this  country,  that  tbe  surgeon  has  an  opportunity 
of  seeing  wounds  inflicted  by  these  fearful  reptiles  in  menageries.  Thus,  Sir 
E.  Home  has  recorded  a  fatal  case  of  rattle-snake  bite  occmiing  in  England. 
A  similar  instance  has  occui-red  at  St.  George's  Hospital,  and  another  in  Paris, 
to  showmen.  The  most  remarkable  case  of  tliis  kind  witk  which  I  am 
acquainted  occiu'red  some  years  ago  at  the  University  College  Hospital, 
affording  an  opportunity,  rare  in  this  countiy,  of  witnessing  the  effects  of  the 
bite  of  a  cobra  di  capeUo.  Tlie  patient,  a  keeper  at  the  Zoological  Gardens, 
was  bitten  in  the  bridge  of  the  nose,  the  poison-fang  having  apparently  pene- 
trated the  angidar  vein.  When  brought  to  the  hospital,  about  lialf  an  hour 
after  the  accident,  he  was  apparently  dying,  being  unable  to  speak,  swallow,  or 
support  himself ;  the  pupils  were  dilated,  the  face  livid,  the  heart's  action 
feeble,  and  he  was  scarcely  conscious.  After  death,  which  took  place  in  little 
more  than  an  hour  from  the  time  of  the  infliction  of  the  wound,  the  veins  of 
the  brain  and  the  cerebral  sinuses  were  foiind  congested  with  blood,  as  were 
also  the  lungs  to  an  immense  extent,  and  the  solid  abdominal  viscera.  The 
right  cavities  of  the  heart  were  loaded  with  dark  blood,  the  left  being  empty  ; 
indeed,  the  phenomena  of  asphyxia  were  strikingly  marked.  In  this  case, 
death  would  appear  to  have  resulted  from  the  poison  paralysing  the  medulla 
oblongata,  and  those  portions  of  the  nervous  system  which  ai'e  instriunental  in 
carrying  on  respiration,  at  the  same  time  tliat  the  blood  was  disorganised  by 
the  action  of  the  viins. 

Effects  of  Snake-Poison. — Snake-poison,  when  introduced  into  the  system, 
may  prove  injurious  or  kill  in  two  ways  ;  either  by  its  primary  and  direct 
dejn'essing  influence  on  the  nervous  system,  somewhat  resembling  that  produced 
by  some  narcotic  poisons  ;  or,  secondarily  and  more  remotely,  by  exciting  severe 
diffuse  inflammation  of  the  areolar  tissue  of  the  limb  or  jiart. 

The  first  mode  of  death  occurs  only  when  the  poison  is  either  very  powerful, 
or  the  animal  bitten  small.  Thus  the  poison  of  the  tobacco-pipe  snake  is  said  to 
be  so  virulent,  that  it  will  kill  a  full-grown  man  in  less  than  a  (juartor  of  an  hour. 
The  rattle-snake,  and  the  cobra  di  capello,  will  kill  a  small  animal  in  the  course 
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of  a  few  seconds  ;  and  a  man,  bitten  some  years  ago  by  a  rattle-snake  in  Paris, 
died  in  nine  hours  ;  the  cobra  bite  just  related  was  fatal  in  less  than  one  hour. 

In  other  cases  again,  the  poison  acts  by  exciting  diffuse  iuflanimation,  suppu- 
ration, &c.,  of  the  areolar  tissue.  Thus,  in  the  case  which  occurred  iii  St. 
George's  Hospital,  the  patient  died  on  the  eighteenth  day  after  the  bite  of  a 
rattle-snake,  with  lai-ge  abscesses  in  the  aim  and  in  the  axiUa,  and  with 
sloughing  of  the  ai-eolar  tissue  of  the  Umb. 

The  Si/mptoms  occun-ing  after  a  poisonous  snake-bite  consist  in  great  depres- 
sion and  prostration  of  the  system,  a  feeble  and  intennittent  pulse,  dilated 
pupils,  usually  slight  delirium,  speedy  stupor,  insensibility,  and  death.  The 
part  bitten  swells  and  becomes  livid  in  a  few  hours  ;  and  if  the  patient  survive 
sufficiently  long,  diffuse  inflammation  and  gangrene  occur  in  its  neighboui'hood  ; 
involimtary  evacuations  take  place ;  asthenic  symptoms  set  in,  which  may 
eventually  temiinate  fatally  in  the  way  that  has  already  been  mentioned,  or 
end  slowly,  and  after  a  lapse  of  time,  in  the  recovery  of  the  patient,  whose 
health  may  long  sufier  seriously  from  the  effects  of  the  accident. 

The  Treatment  of  these  injuries  is  local  and  general. 

The  Local  Treatment  presents  two  great  indications :  1,  to  prevent  the 
absorption  of  the  poison  into  the  system  ;  and  2,  to  treat  the  diffuse  inflam- 
mation and  sloughing  that  may  subsec[uently  occur.  The  first  indication 
may  be  fulfilled  by  tying  a  ligature  so  tightly  round  the  limb  at  a  little 
distance  above  the  injured  part,  as  to  arrest  aR  circulation  tlirough  it.  In 
this  way  the  absorption  of  the  poison  may  be  prevented ;  the  wound  should 
then  be  freely  cauterised  with  a  red-hot  iron  or  cinder,  or  better  still,  be 
excised,  and  a  cupping-glass  applied  over  the  cut  surface,  so  as  to  withdi-aw 
the  blood  in  the  neighbourhood  which  may  have  become  contaminated  by 
the  poison.  If  a  cupping-glass  be  not  at  hand,  or  if  the  part  bitten  be  so 
situated  as  not  to  admit  of  its  application,  there  can  be  no  objection  to  the 
employment  of  suction  by  the  mouth  after  free  excision  ;  the  poison  not 
being  absorbed  by  an  unbroken  mucous  membrane.  In  using  suction,  the 
mouth  should  be  rinsed  -with  brandy.  With  the  view  of  lessening  the 
swelling,  tension,  and  pain  of  the  limb,  frictions  with  oHve  oil  are  said  to  be 
advantageous.  After  difiiise  inflammation  has  set  in,  this  must  be  treated  on 
general  principles — by  fomentations  and  free  incision. 

The  Constitutional  Treatment  consists  in  the  early  and  free  administration 
of  the  most  powerful  stimulants,  with  the  view  of  combating  the  depression 
that  exists.  For  this  purpose,  brandy,  wine,  ammonia,  or  ether  must  be 
freely  given.  The  aau  de  luce — which  enjoys  a  high  reputation  in  some 
tropical  countries  —  owes  its  efficacy  to  the  ammonia  which  it  contains. 
Should  drowsiness  come  on,  the  patient  must  be  walked  about- ;  and  arti- 
ficial respiration  with  galvanism  may  be  resorted  to  as  a  last  means  of 
maintaining  life,  until  the  effects  of  the  stimulants  may  overcome  those  of 
the  poison.  Large  doses  of  arsenic  have  been  recommended  as  a  kind  of 
specific,  and  the  "  Tanjore  piU,"  a  celebrated  Indian  remedy,  owes  its 
activity  to  this  mineral ;  but  care  must,  of  course,  be  taken  in  administering 
this,  lest  the  remedy  prove  as  fatal  as  the  injury  for  wliich  it  is  administered. 

Bites  of  Rabid  Animals  give  rise  to  the  disease  so  much  and  so  justly 
dreaded,  but  fortunately  so  seldom  seen  in  man  in  this  country,  termed 
Hydrophobia. 

This  disease  cannot  originate  de  novo  in  man,  but  invariably  occurs  in 
liim,  and  most  commonly  in  the  lower  animals,  as  the  result  of  contagion. 
Animals  of  the  canine  and  feline  species  .are  most  subject  to  it ;  especially 
the  dog,  the  wolf,  the  fox,  the  jackal,  and  the  cat.    It  has  not,  I  believe,  been 
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olDserved  in  lions  or  tigers,  or  the  larger  feline  animals.  When  originating 
de  novo  in  animals,  its  causes  are  excessively  obsciire.  It  has  heen  attributed 
to  the  influence  of  season ;  thus  Eckel  finds  it  most  common  in  dogs  in  the 
months  of  February  and  May ;  but  want  of  water,  sudden  changes  from  heat  to 
cold,  bad  food,  and  unsatisfied  sexual  desires,  have  all  been  assigned  as  causes 
of  its  occui-rence  in  animals.  When  we  inquire  into  the  operation  of  these 
various  causes,  we  fail  to  discover  any  direct  and  positive  connexion  between 
any  one  of  them  and  rabies.  With  regard  to  the  influence  of  want  of  water 
and  heat  in  disposing  to  or  in  occasioning  the  disease,  it  would  appear  that  in 
those  countries  in  wliich  animals  of  the  canine  and  feline  races  are  most 
exposed  to  these  conditions  hydrophobia  is  unknown.  Thus  Mr.  Donovan, 
who  has  resided  and  travelled  for  many  years  in  Central  Africa,  informs  me 
that,  in  the  deserts  of  that  country,  where  water  is  so  scarce  that  man  and 
beast  often  die  of  thirst,  lions  are  always  to  be  found  and  are  occasionally  seen 
going  about  in  families,  whilst  hyenas,  jackals,  and  wild  dogs  are  most 
numerous,  and  yet  hydrophobia  is  unknown.  Barrow,  a  scientific  and  obser- 
vant traveller,  makes  a  similar  statement,  viz.,  that  hydrophobia  cannot 
proceed  from  thirst  and  heat,  as  it  is  unknown  in  Egyxrt,  the  West  India 
Islands,  and  some  other  tropical  parts.  The  theory  of  hydrophobia  arising 
from  ungratified  sexual  desire  ap^jears  to  be  equally  untenable.  It  is  not 
uncommon  in  Africa,  Mr.  Donovan  says,  for  wolves,  jackals,  and  wild  dogs  to 
prowl  about  mad  ^vith  heat ;  and  in  this  state  they  are  most  dangerous,  so 
much  so  that  domesticated  dogs  instinctively  shim  them,  but  there  is  no 
evidence  of  their  ever  having  communicated  hydrophobia.  Ha^^ng  been  told 
that  no  bitches  were  allowed  in  Sark,  I  wrote  to  Dr.  Collidge  of  that  Island 
to  inquire  if  this  were  the  fact,  and  if  so,  whether  hydrophobia  was  preva- 
lent there.  He  informed  me  that  there  were  no  bitches  in  the  island,  and 
that  dogs  were  very  numerous,  but  that  no  case  of  hydrophobia  had,  to  his 
knowledge,  ever  occurred  there,  and  that  the  clergyman,  who  had  had  thirty 
years'  experience  of  the  island,  had  never  heard  of  a  case  of  that  disease. 
Dogs  more  frequently  become  rabid  than  bitches ;  thus,  of  a  hundred  and 
forty-one  cases  collected  by  Eckel,  only  fifteen  occun-ed  in  bitches ;  and 
amongst  dogs  it  is  most  common  in  those  of  a  mongi-el  breed,  seldom  afi'ectiug 
those  that  are  of  pure  blood,  or  that  have  been  castrated.  In  the  human 
subject  it  never  appears  excej)t  as  the  result  of  contagion  either  by  a  bite,  or 
by  the  rabid  animal  licking  a  raw  surface,  as  an  abrasion  on  the  hand  or  lip. 
The  bite  of  a  rabid  animal  is  most  dangerous  when  inflicted  on  a  naked  part, 
as  on  the  hand  or  face.  A  person  bitten  through  clothing  often  escapes  any  ill 
efl"ects,  in  consequence  of  the  teeth  being  mped  and  the  poisonous  saliva 
arrested  by  the  clothes.  Henee  a  number  of  persons  may  be  bitten  by  the 
same  rabid  animal,  and  but  a  very  few  take  the  disease ;  not  more,  perhaps, 
than  one  in  ten  or  twenty.  Hydrophobia  may  occur-  by  the  inoculation  of 
a  wound,  and  not  by  a  bite  only.  Thus  it  has  been  kno\\Ti  to  be  developed  by 
a  lap-dog  licking  the  lip  of  a  lady,  on  which  there  was  a  crack. 

The  period  that  intervenes  between  the  bite  and  the  occurrence  of  the 
disease  is  usually  considerable.  Meade  has  related  the  case  of  a  lady  who 
had  the  disease  fifteen  months  after  the  bite.  EUiotson  says  that  the  average 
time  that  elapses  between  the  injmy  and  the  symptoms  is  from  six  weeks 
to  tliree  months.  In  the  case  of  the  Duke  of  Richmond,  Avho  was  bitten  by 
a  tame  fox,  the  disease  did  not  develop  itself  until  between  six  and  seven 
weelvs  after  tlie  injury.  Writers,  however,  in  stating  that  six,  seven,  twelve, 
and  even  fifteen  years  have  intervened  between  the  infliction  of  the  Avound  and 
tlie  manifestation  of  the  symptoms,  have  evidently  committed  an  exagge- 
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ration  or  fallen  into  eiTor,  having  very  probably  confounded  with  hydrophobia 
other  nervons  affections  that  closely  resemble  it. 

Symptwns. — The  wound  has  generally  cicatrised  long  before  any  symptoms 
of  hydrophobia  declare  themselves ;  and  no  peculiar  appearance  is  presented  by 
the  scar.  Shooting  pains,  twitching  and  itching  sensations  have,  however,  occa- 
sionally been  experienced  in  the  site  of  the  woimd  before  the  supervention  of 
the  attack  ;  and  it  is  probable  that  in  all  cases  some  process  analogous  to  a 
zymotic  action  takes  place  Avithin  it  before  the  disease  comes  on.  The  precise 
nature  of  this,  however,  requii-es  to  be  elucidated  by  further  observation. 

The  general  symptoms  are  usually  ushered  in  by  some  antecedent  pheno- 
mena for  two  or  three  days  ;  according  to  Perry  for  five  or  six.  These 
initiatory  symiDtoms  consist  of  giddiness,  chills,  and  heats,  and  a  general 
feeling  of  discomfort.  The  more  special  symptoms  never  manifest  themselves 
imtn  the  disease  becomes  fairly  established  ;  they  consist  essentially  in 
violent  and  repeated  convulsive  movements  of  a  reflex  chai-acter,  induced  by 
various  external  influences,  whether  acting  on  the  surface  of  the  body  or  on 
the  fauces,  or  by  mental  impressions  ;  and  they  speedily  end  in  exhaiistion  and 
death.  The  special  symptoms  may  be  arranged  under  three  heads  :  consist- 
ing of  1,  Spasmodic  Aft'ection  of  the  Muscles  of  Deglutition  and  Eespiration  ; 
2,  Extreme  Sensibility  of  the  Surface  and  of  the  Senses;  and  3,  Excessive 
Mental  Terror  and  Agitation. 

1.  In  consequence  of  the  Spasmodic  Affection  of  the  Muscles  of  Deglutition, 
the  act  of  swallowing  commonly  excites  convrilsions  j  hence  the  patient  ex- 
periences a  horror  of  all  liquids  ;  and,  in  attempting  to  drink,  gulps  down 
the  fluid  with  a  strong  mental  effort.  In  some  cases,  solids  give  rise  to  the 
same  difficulty  in  deglutition  as  liquids ;  but  occasionally,  though  rarely, 
patients  have  been  known  to  swallow  perfectly  well  throughout  the  disease. 
This  difficulty  in  swallo^ving  is  certainly  owing  to  an  excessive  sensibility 
about  the  pharynx  and  throat,  in  consequence  of  which  every  effort  at 
deglutition  induces  violent  reflex  convulsive  movements. 

A  catch  in  the  breathing,  resembling  what  often  occurs  when  a  person 
goes  into  a  cold  bath,  is  met  with  as  one  of  the  earKer  symptoms,  taking 
place  in  the  midst  of  conversation,  and  before  the  patient's  mind  is  directed 
to  the  nature  of  the  disease.  This  catch  is  due  to  the  spasmodic  descent  of 
the  diaphragm,  and  gives  rise  to  severe  pain  at  the  pit  of  the  stomach,  or  to 
a  feeling  of  suffocation,  and  a  return  of  the  convulsions.  In  consequence 
of  this  spasm  of  the  diaphragm,  the  patient  makes  from  time  to  time  a  loud 
hiccuping  noise,  which  has  been  likened  to  the  bark  of  a  dog. 

2.  An  extreme  degree  of  Sensibility  of  the  Surface,  and  of  some  of  the  Senses, 
is  characteristic  of  hydrophobia.  The  cutaneous  nerves  become  so  sensitive 
that  a  blast  of  cold  air,  the  rustling  of  the  bed-clothes,  the  slightest  touch 
of  or  movement  on  the  skin,  will  bring  on  convulsions.  The  nerves  of  sense 
become  eqiially  excitable,  so  that  a  sudden  flash  of  light  before  the  eyes,  as 
the  reflection  of  the  sun  from  a  looldng-glass,  or  a  sudden  noise,  as  the 
slamming  of  a  door,  will  produce  the  same  effect.  The  noise  produced  by 
liquids  being  poured  from  one  vessel  to  another  is  peculiarly  distressmg  to  the 
patient ;  and  Dr.  EUiotson  mentions  a  patient  with  hydrophobia  being  thro-svn 
into  violent  agitation  by  hearing  the  dresser,  who  sat  up  with  him,  make  water. 

The  sufferings  and  convulsions  that  patients  experience  wlien  they  attempt 
to  drink,  appear  to  be  owing  to  this  excessive  sensibility  of  the  nei-ves  of  the 
mouth  and  pharynx,  and  the  recollection  of  these  sufferings  makes  them  afraid 
to  repeat  the  attempt ;  hence  the  fear  of  liquids  fi'om  which  the  disease  derives 
its  name. 
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3.  One  of  the  earliest  symptoms  of  hydrophobia,  and  one  of  the  most  per- 
sistent, is  an  extreme  degree  of  Mental  Agitation  and  Terror,  a  vague  sense  of 
dread  and  horror  at  the  impending  fate.  Delusion  of  a  spectral  character 
sometimes  occm-s,  the  patient  supposing  liimself  to  he  surrounded  by  animals, 
by  liorrid  forms,  or  by  gaping,  ghastly,  and  grinning  countenance.?.  The  first 
symptom  in  the  Duke  of  Richmond's  case  was,  that  he  fancied  some  poplar- 
trees  opposite  his  bedroom  window  to  be  men  looking  in.  These  delusions 
may  alternate  with  fits  of  delirium  and  frenzy.  In  these  it  is  said  that  tht 
patient  barks  like  a  dog,  and  endeavours  to  bite  ;  but  this  is  a  popular  error — 
the  pretended  bark  is  merely  the  catch  in  breathing,  and  the  attempt  to  bite 
is  nothing  but  movements  of  the  tongue  and  mouth  induced  by  the  clamminess 
of  the  viscid  and  ropy  mucous  saliva.  Occasionally  the  symptoms  subside 
completely  before  death  ;  the  sensibility  of  the  surface  disappearing,  the  mental 
agitation  or  delusion  being  removed,  and  deglutition  and  respiration  being 
quietly  performed.  Thus  Dr.  Latham  relates  the  case  of  a  man  labouiing 
under  this  disease,  who  sat  up  quietly  in  bed  and  drank  a  pint  of  porter  half  an 
hour  before  he  died. 

Prognosis. — I  am  not  acquainted  with  any  authentic  case  of  recovery  from 
hydi'ophobia,  after  the  disease  has  fairly  set  in.  The  disease  may  prove  fatal 
in  foiu-and-twenty  hoiu's,  or  life  may  be  prolonged  for  six  or  seven  days  ;  death 
generally  occim'ing  fi-om  the  second  to  the  fourth  day,  and  being  appai'ently 
induced  by  exhaustion. 

Pathology. — The  appearances  foimd  after  death  throw  no  light  whatever 
upon  the  disease,  and  indeed  may  often  be  supposed  to  be  the  effects  rather 
than  the  causes  of  the  spasmodic  irritation.  The  tongue,  the  fauces,  the  throat, 
the  glottis,  and  the  larynx,  the  stomach  and  oesophagus,  the  brain,  the  medulla 
oblongata,  and  spinal  cord,  have  all  been  foimd  congested  and  inflamed  ;  there 
is  nothing,  however,  in  the  apj^earances  presented  by  these  parts  that  affords  a 
clue  to  the  true  natm-e  of  this  inscrutable  and  terrible  malady.  In  fact,  every- 
thing connected  with  hydrophobia  is  at  present  involved  hi  complete  obscuritj\ 
We  neither  laiow  what  occasions  rabies  in  the  dog,  nor  in  what  the  change  in 
Ms  secretions  consists,  that  enables  him  to  transmit  the  disease  to  man. 
Eqiially  obscure  are  the  processes  that  are  going  on  at  the  seat  of  the  wound  or 
m  the  constitution  generally,  durmg  that  lengthened  period  that  intervenes 
between  the  infliction  of  the  bite  and  the  development  of  the  disease ;  and 
lastly,  pathological  research  has  hitherto  failed  to  tlirow  the  faintest  glimmer 
of  light  on  the  nature  of  the  changes  wliich  the  nervous  system  imdergoes,  and 
wliich  occasion  the  characteristic  phenomena  of  hydrophobia. 

Treatment. — Tliis  must  principally  be  of  a  -preventive  and  palliative  character. 
We  cannot  speak  of  citrative  treatment  of  hydrophobia  ;  for,  after  tlie  disease 
has  once  set  in,  the  utmost  that  can  be  done  will  not  accomplish  more  than  to 
lessen  the  sufferings  of  the  patient,  and  stay  for  a  few  hours  the  inevitably  fatal 
termination. 

When  a  person  is  bitten  by  a  dog  that  is  mad,  ol-  even  by  one  that  is 
supposed  to  be  so,  the  Surgeon  should  always  adopt  energetic  means  to  save 
the  patient  from  the  invasion  of  a  disease  that  is  necessarily  fatal.  In  having 
recourse  to  preventive  treatment,  it  should  be  borne  in  mind  that  the  larger 
proportion  of  persons  actually  bitten  by  rabid  animals  do  not  fall  Adctims  to 
liydrophobia  ;  the  probability  of  the  occm-rence  of  the  disease  depending  partly 
upon  the  animal  that  bites,  and  partly  upon  whether  the  bite  is  inflicted  on 
the  naked  or  on  the  clothed  part  of  the  body.  Thus  Watson  states  that,  of  114 
liersons  bitten  by  mad  wolves,  67  died  of  hydrophobia;  whilst,  accoi-ding  to 
Himter  and  Vaughan,  only  one  out  of  20  or  30  bitten  by  mad  dogs  take  the 
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disease.  Tliis  latter  estimate  may  possibly  be  somewhat  lower  than  the  truth  ; 
yet  the  fact  remains  certain  that  wolf-bites  are  i'ar  more  dangerous  tlian  dog- 
bites,  and  this  is  probably  owing  to  the  circumstance  of  wolves  always  flying 
at  the  face  and  naked  paiis.  It  is  in  consequence  of  this  small  proportion  of 
pei-sons  taking  the  disease  out  of  the  total  number  bitten,  that  so  many  popular 
remedies  and  superstitions  have  obtained  an  unmerited  reputation  for  pre- 
venting the  disease.  The  only  preventive  means  that  can  be  trusted  to  by  a 
siu'geon,  are  excision  and  caustic. 

Excision  of  the  part  bitten  should  be  carefuUy  and  freely  performed,  no  haK 
measures  being  had  recourse  to.  Hence  it  is  better  to  remove  too  mu^ch  of  a 
comparatively  unimportant  tissue  or  part,  than  to  allow  the  sufferer  to  run  any 
risk  of  falling  a  victim  to  the  fatal  disease.  In  order  to  excise  every  part  that 
has  been  touched  by  the  tooth,  the  Smgeon,  after  washing  the  wound  and 
contiguous  sm-face,  should  make  a  cii'cle  with  ink,  or  tincture  of  iodlue,  com- 
pletely roimd  the  injured  part.  He  must  then  pass  a  probe  to  the  bottom  of 
the  woimd,  and  excise  the  whole  by  scooping  out  a  conical  piece  of  the  tissues, 
taking  care  to  go  beyond  the  fiu'thest  limit  to  wliich  the  probe  is  passed.  If 
there  be  any  doubt  of  the  whole  of  the  injured  parts  having  been  removed, 
potassa  fusa  should  be  applied.  If  the  lip  be  bitten  through,  a  portion  should 
be  cut  out,  and  the  woimd  brought  together,  as  in  hare-lip  operations  ;  if  it  be 
a  finger  that  is  injured,  amputation  of  it  should  be  performed.  In  those  cases 
in  wliich  the  wound  is  so  situated  that  excision  cannot  readily  be  perfonned, 
potassa  fusa,  or  strong  nitric  acid,  or  nitrate  of  silver,  as  recommended  by  Mr. 
Youatt,  should  be  freely  applied  to  every  comer  of  it. 

If  the  bite  have  already  cicatrised,  the  place  should  be  excised  at  any  time 
after  the  injury,  provided  the  dog  is  known  to  have  been,  or  to  have  become 
mad ;  for  it  is  not  improbable  that  the  occurrence  of  some  of  the  remoter 
cases  of  the  disease  is  dependent  upon,  or  connected  with,  some  peculiar  action 
set  up  in  the  wound,  which  might  possibly  be  averted  by  the  removal  of  the 
cicatrix. 

I  forbear  to  speak  of  any  other  means  of  preventive  treatment,  as  I  consider 
them  utterly  undeserving  of  confidence. 

After  the  disease  has  once  set  in,  nothing  can  be  done  but  to  palliate 
symptoms  and  to  prolong  life.  Every  possible  remedy  that  the  ingenuity  of 
man  could  devise,  from  warm  water  to  viper-  and  ticmia-poison,  has  been 
tried,  and  been  found  utterly  useless.  The  only  plan  of  treatment  that  holds 
out  a  hope  of  eventual  success,  and  which,  whether  it  succeed  or  not  in  cm'ing 
the  patient,  at  all  events  mitigates  his  sufl'erings,  is  that  which  has  been  recom- 
mended by  Drs.  Marshall  Hall  and  Todd.  It  consists,  in  the  first  place,  in 
removing  all  external  irritation,  whether  mental  or  bodily  ;  putting  the  patient 
in  a  darkened  room,  as  much  removed  as  possible  from  all  noise  and  the 
intrusive  curiosity  of  strangers,  and  surrounding  his  bed  with  gauze  curtains  or 
screens,  so  as  to  prevent  the  distui-bing  influence  even  of  a  draught  of  cold  air. 
Measures  must  then  be  adopted  to  lessen  the  excitability  of  the  spinal  cord  : 
this  may  be  done  most  efficiently,  as  Dr.  Todd  suggests,  by  the  application  of 
ice  in  a  piece  of  gut  laid  along  the  whole  length  of  the  spine.  Lastly,  the 
Surgeon  must  bear  in  mind  that  he  has  to  treat  an  exhausting  disease,  and  that 
he  must  consequently  support  the  patient  by  wine,  beef-tea,  and  such  novirish- 
ment  as  can  be  taken. 

Wounds  with  Inoculation  of  Decomposing  Animal  Matter.  The 

majority  of  wounds  of  tliis  cliaracter  are  not  dangerous.  Every  student  of 
anatomy  frequently  punctures  and  cuts  himself  in  dissectiug,  and  it  is  but 
rarely  that  we  see  any  ill  consequences  following  these  injuries.    In  some 
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cases,  however,  the  most  serious  results,  terminating  in  permanently  impaired 
health,  or  even  in  death,  ensue.  Tlie  result  depends  fully  as  much  on  the 
state  of  health  of  the  person  punctured,  as  on  the  condition  of  the  body  from 
wliich  the  pimcture  is  received.  If  the  health  he  hroken  hy  any  cause,  whether 
excess  of  study  or  dissipation,  very  serious  effects  may  follow,  which  would  not 
occur  if  the  jDatient  had  the  resisting  power  of  a  sound  and  strong  constitution ; 
hence  it  is  of  much  importance  to  those  engaged  in  the  jjractical  study  of 
anatomy,  not  to  allow  the  health  to  become  impaired  to  too  great  an  extent. 

Causes. — The  deleterious  influence  exercised  by  the  dead  body,  human  or 
brute,  may  be  attributed  to  three  different  causes :  1,  the  mere  ordinary 
Initation  of  the  Wound  ;  2,  Inoculation  of  Putrid  Matter ;  or,  3,  Introduction 
of  a  Specific  Virus  into  the  system.  I  tliink  it  is  probable  that  each  of  these 
causes  may  exercise  an  influence,  but  that  the  worst  effects  of  dissection-woimds 
are  dependent  on  the  inoculation  of  a  peculiar  and  specific  virus. 

1.  That  ill  effects  sometimes  result  from  the  simple  Irritation  of  the  Punc- 
ture, is  evident  from  the  fact  that  we  see  mere  scratches  or  punctures  with 
splinters  of  wood,  or  other  harmless  substances,  give  rise  to  considerable  local 
distiu-bance  in  certain  states  of  the  constitution ;  so  also  we  find  that  those 
dissection-wounds  which  are  ragged  and  torn,  such  as  are  made  by  spicula 
of  bone  or  the  teeth  of  a  saw,  are  attended  by  peculiarly  troublesome  con- 
sequences. 

2.  Putrescent  Matters  must  always  be  injurious  when  introduced  into  the 
economy ;  but  at  the  same  time  it  is  a  remarkable  fact,  that  the  worst  dis- 
section-wounds have  been  received  before  putrefaction  had  set  in,  and  that  they 
more  commonly  occur  in  post  mortem  inspections  made  a  few  hours  after  death, 
than  in  dissecting-room  investigations  on  parts  in  an  advanced  stage  of 
decomposition. 

3.  That  the  worst  forms  of  dissection-wounds  are  dependent  upon  a  Specific 
Virus,  is  evident  from  the  fact  that  it  is  especially  after  death  from  certain 
inflammatory  diseases,  especially  of  an  erysipelatous  type,  that  these  conse- 
quences ensue.  Most  danger  is  to  be  apprehended  from  punctures  received 
from  the  bodies  of  those  who  die  of  erysipelas,  phlebitis,  and  the  diffuse  forms 
of  peritonitis  following  parturition  or  the  operation  for  hernia.  And  it  is  very 
important  to  observe  that  putrefaction  is  by  no  means  necessary  for  this. 
Indeed,  the  greatest  danger  exists  before  putrefaction  sets  in.  A  few  hours  after 
death,  whilst  still  quite  fresh,  the  body  is  in  the  highest  degree  infectious  and 
dangerous  ;  and  in  these  cases  I  think  that  advanced  putrefaction  rather  lessens 
than  increases  the  danger.  Of  all  these  influences,  that  which  is  generated  by 
tumour  or  j^uerperal  peritonitis  is  by  far  the  most  noxious.  The  acrid  fluid 
which  accimiulates  in  the  peritoneum  when  that  structure  is  attacked  by  diffuse 
inflammation  of  the  kind  just  mentioned  appears  to  exercise  a  specifically 
injurious  influence.  I  believe  it  to  be  impossible  to  immerse  the  hand  into  it 
with  impunity  if  there  should  happen  to  be  a  scratch,  puncture,  or  abraded 
surface  of  any  kind  on  one  of  the  fingers.  Inoculation  would,  under  such 
circumstances,  inevitably  ensue,  followed  by  diffuse  inflammation  to  a  greater 
or  less  extent.  That  the  poisonous  influence  from  the  bodies  of  persons 
who  have  died  of  these  diseases  is  transmissible  to  others  by  contact  or  infec- 
tion, cannot  be  denied ;  and  accoucheurs  and  operating  Surgeons  should  abstain 
as  carefully  as  possible  from  performing  post  mortem  examinations  on  patients 
dying  from  such  diseases,  lest  the  poisonous  influence  be  carried  to  and  excite 
similar  morbid  action  in  their  own  patients.  The  mere  contact  of  such  a  body, 
independently  of  any  wound,  is  occasionally  dangerous.  Thus,  I  have  known 
a  body  seriously  infect  in  different  ways  six  students  who  Avere  working  at  it. 
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Two  had  suppuration  of  the  areolar  tissue,  under  the  pectorals  and  in  tlic 
axilla  ;  one  was  seized  with  a  kind  of  maniacal  delirium ;  a  fourtli  had 
typhoid  fever  ;  and  the  remaining  two  were  seriously,  though  not  dangerously, 
indisposed. 

Symptoms. — From  what  has  been  stated  above,  it  would  appear  that  there  are 
two  distinct  kinds  of  mischief  resulting  fi'om  dissection- wounds. 

The  milder  form  is  not  specific,  but  proceeds  from  the  simple  irritation  of  a 
scratch  in  a  broken  constitution,  or  Irom  the  inoculation  of  putrescent  matter. 
In  these  cases  the  part  punctiu-ed  becomes  painful,  hot,  and  throbbing,  in  from 
twelve  to  twenty-four  hours  after  the  injivry  ;  the  finger  swells  and  inflames, 
the  absorbents  of  the  arm  are  perhaps  affected,  and  the  glands  in  the  axilla 
become  enlarged.  There  is  general  febrile  disturbance  of  an  inflammatory  cha- 
racter, ushered  in  by  rigors  and  a  feeling  of  depression  ;  suppuration  takes  place 
about  the  pimcture,  and  also,  perhaps,  in  the  inflamed  glands,  the  case  present- 
ing the  ordinary  characters  of  whitlow  with  inflammation  of  the  absorbents. 

In  the  more  severe  form  of  dissection-wound,  the  patient  is  seized,  about 
twelve  or  eighteen  hours  after  the  pimcture,  with  rigors,  anxiety  of  countenance, 
and  depression  of  the  nervous  system  ;  with  a  quick  pulse,  and  with  inflam- 
matory febrile  reaction.  On  examining  the  finger,  a  pustule,  or  vesicle,  with 
an  inflamed  areola,  will  be  observed  in  the  situation  of  the  punctui'e  ;  from 
this  a  few  red  lines  may  be  seen  stretching  up  towards  the  arm-pit,  where  there 
may  be  swelling  and  tension.  Diffuse  inflammation  of  the  areolar  tissue  of 
the  limb  sets  in  about  the  fifth  or  sixth  day,  extending  up  to  the  shoulder,  and 
down  the  side  of  the  chest  to  the  flank.  Abscesses  form,  often  with  much 
pain,  in  tbese  situations  ;  they  are  usually  somewhat  diffuse,  the  pus  being 
mixed  with  shreds  and  sloughs.  The  general  symptoms  gradually  assume  an 
asthenic  type ;  the  tongue  becomes  brown,  sordes  accumulate  abotit  the  lips 
and  gums,  low  delirium  sets  in  with  a  rapid  feeble  pulse,  and  death  occurs  in 
from  ten  days  to  three  weeks.  When  incisions  are  made  into  the  brawny 
tissue,  it  is  foimd  infiltrated  with  sero-pus,  and  in  a  sloughy  state.  If  the 
patient  live,  large  circumscribed  abscesses  form  nnder  the  pectorals,  in  the 
axilla,  and  above  the  clavicle,  with  much  exhaustion  and  depression  of  the 
system,  convalescence  being  tedious  and  prolonged,  and  the  constitution  often 
shattered  for  life. 

It  is  this  form  of  the  disease  that  resembles  diffiise  inflammation  of  the 
areolar  tissue  arising  from  other  causes  ;  and  indeed  there  can  be  little  doubt 
that  it  is  a  cellular  erysipelas  dependent  on  a  toxic  agency.  That  this  form  of 
dissection-wound  is  of  a  truly  erysipelatous  character,  is  evident  from  the  fact 
that  patients  labouring  under  it  will  communicate  fatal  erysipelas  to  their 
nurses  and  attendants  ;  as  happened  in  the  case  of  the  late  Mr.  J.  P.  Potter,  of 
■  University  College  Hospital,  whose  early  death  was  much  to  be  lamented.  It 
is  aLso  this  kind  of  dissection-wound  that  is  especially  apt  to  occur  after  punc- 
tures, received  from  patients  who  have  died  of  diffuse  inflammation  of  the 
serous  membranes. 

Treatment. — On  the  receipt  of  a  puncture  in  dissection,  the  •  best  mode  to 
prevent  injurious  consequences,  is  to  tie  a  string  tightly  round  the  finger  above 
the  injury,  thus  causing  the  blood  to  flow,  and  perhaps  to  wash  out  the  virus 
with  it.  The  part  should  then  be  well  washed  in  a  stream  of  cold  water  at  a 
tap,  and  sucked  for  some  minutes  ;  in  this  way  any  poisonous  matter  that  has 
been  introduced  may  usually  be  got  rid  of.  I  think  that,  in  general,  it  is 
better  not  to  apply  caustics  in  these  cases  ;  they  only  irritate  and  inflame  the 
finger,  and  can  do  but  little  good.  If  any  caustic  be  employed,  it  should  be  a 
drop  of  nitric  acid  let  fall  into  the  wound.    The  nitrate  of  silver,  wliich  is 
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commonly  employed,  can  never  do  much  good,  as  it  does  not  penetrate  to  a 
sufficient  depth  to  he  of  service.  Dissectors  should  hear  in  mind  that  the  state 
of  the  constitution  exercises  great  influence  upon  the  effects  of  the  puncture  ; 
and  that,  in  proportion  as  the  health  is  sound,  there  is  less  likelihood  of  any 
injurious  consequences  ensuing. 

In  the  slighter  forms  of  dissection-wound,  attended  hy  a  moderate  amount 
of  mflammation,  the  part  must  be  poulticed,  leeches  should  he  applied,  and  the 
arm  put  in  a  sling.  If  the  absorbents  become  inflamed,  chamomile  and  poppy 
fomentations  must  be  diligently  used,  abscesses  must  be  opened  early,  and  free 
incisions  should  be  made  Avherever  there  is  much  tension,  even  though  matter 
have  not  abeady  formed,  with  a  view  to  prevent  suppuration.  The  general 
treatment  of  clearing  out  the  bowels  with  a  free  calomel  purge,  followed  by 
moderate  antiplilogistics,  must  be  followed  in  the  early  stage  ;  but  support  will 
soon  be  requu-ed,  and,  if  there  be  much  constitutional  irritation,  opiates  may 
advantageously  be  administered. 

The  treatment  of  the  more  severe  forms  of  dissection-injury  consists 
principally  in  fomentations,  and  in  early  and  very  free  incisions  into  the  finger 
or  other  parts  that  become  tense  and  brawny.  In  the  constitutional  treatment 
our  great  reliance,  after  clearing  out  the  intestinal  canal  by  a  free  purge,  such 
as  five  grains  of  calomel  and  fifteen  grains  of  jalap,  consists  in  the  adnunistra- 
tion  of  bark,  ammonia,  camphor,  wine,  and  brandy,  -with  such  nourishment  as 
the  patient  can  take ;  the  case  being  treated  as  one  of  the  lowest  forms  of 
asthenic  inflammation.  If  the  patient  survive,  he  must  be  sent  as  soon  as 
possible  into  the  cormtiy,  and  must  devote  some  months,  perhaps,  to  the  re- 
establishment  of  his  health.  The  part  that  has  been  punctured  often  continues 
ii'ritable  for  a  great  length  of  time,  even  for  many  years,  remaining  red, 
inflamed,  and  desquamating,  with  perhaps  the  occasional  fonnation  of  pustules 
on  it.  Tliis  condition  is  best  remedied  by  the  occasional  application  of  nitrate 
of  silver. 


CHAPTER  X. 
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EFFECTS  OF  HEAT  AND  COLD. 


BURNS  AND  SCALDS. 

A  Burn  is  the  result  of  the  application  of  so  great  a  degree  of  heat  to  the 
body  as  to  produce  either  inflammation  of  the  part  to  which  it  is  applied,  or 
chai'ring  and  complete  disorganisation  of  its  tissue.  A  Scald  is  occasioned  by 
the  application  of  some  hot  fluid  to  the  body,  gi\Tng  rise  to  the  same  destruc- 
tive effects  as  are  met  with  in  bums,  though  differing  fi'om  them  in  the 
apiiearances  produced. 

Local  Effects. — Bui'ns  and  scalds  vary  greatly  in  the  degree  of  disorganisa- 
tion of  tissue  to  which  they  give  rise ;  this  variation  depending  pai-tly  upon  the 
intensity  of  the  heat,  and  partly  upon  the  duration  of  its  application.  The 
sudden  and  brief -application  of  flame  to  the  siuface  produces  but  very  slight 
disorganisation  of  the  cuticle,  with  some  inflammation  of  the  skin.  If  the  part 
be  exposed  for  a  longer  time  to  the  action  of  the  flame,  as  when  a  won;an's 
clothes  take  fire,  the  cutis  itself  may  be  disorganised  ;  and,  if  the  heat  be  sliU 
more  intense,  as  when  molten  metal  falls  upon  the  body,  the  soft  pails  may  be 
deeply  charred,  or  the  whole  thickness  of  a  limb  destroyed.   So,  also,  the  effects 
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of  scalds  vaiy  greatly,  not  only  according  to  the  temperature  of  the  liquid,  but 
according  to  its  character  j  the  more  oleaginous  and  thick  the  fluid,  the  more 
severe  usually  vnll  the  scald  be. 

These  various  results  of  the  apj^Hcation  of  heat  to  the  surface  have  been 
arranged  by  Dupuytren  into  six  diflxjrent  degrees  of  biu'n.  In  the  first,  there  is 
merely  a  scorch  of  the  skin,  slight  redness  with  efflorescence  of  the  cuticle,  but 
no  permanent  injmy.  In  the  second  degi-ee,  there  is  not  only  general  redness 
of  the  pait  to  which  the  heat  has  been  applied,  but  vesicles  form,  either  at 
once  or  in  the  course  of  a  few  hours,  and  sometimes  attain  a  very  considerable 
magnitude.  In  the  third  degree,  the  cutis  itself  is  destroyed  ;  yeUowish-grey 
or  broA\niish  eschars  form,  and  involve  the  whole  thickness  of  the  skiu  ;  and 
the  surrounding  integument  is  more  or  less  reddened  and  vesicated,  and  the 
part  extremely  painful.  If  this  amount  of  injury  be  the  result  of  a  scald,  the 
eschars  ^oll  be  soft,  pulpy,  and  of  an  ashy-grey  coloiu".  In  the  fourth  degree, 
the  whole  thickness  of  the  sldn  and  part  of  the  subciitaneous  areolar  tissue  are 
destroyed ;  dry,  yellowish  black,  insensible  eschars  being  formed,  \nth  consider- 
able inflarumation  around  them,  leaving  on  their  separation  deep  and 
luxuriantly  granulating  ulcerated  surfaces.  In  the  ffth  degree,  the  eschars 
extend  more  deeply,  implicating  the  muscles,  fasciee,  and  soft  structiu'es.  And, 
in  the  sixth  degree,  the  whole  thickness  of  the  limb  is  completely  destroyed  and 
charred.  This  is  the  celebrated  classification  introduced  by  Dupuytren,  and 
adopted  by  most  writers  on  the  subject  as  a  practical  exposition  of  the  local 
effects  of  bums.  These  various  degrees  are  usually  found  associated  to  a  greater 
or  less  extent ;  indeed,  in  the  more  severe  cases,  the  first  three  or  four  degrees 
are  almost  invariably  met  with  together. 

The  primary  local  effect,  then,  of  a  burn,  if  superficial,  is  to  excite  inflamma- 
tion of  the  skin ;  if  more  extensive,  to  destroy  the  vitality  of  more  or  less  of 
the  soft  structures,  and  even  the  bones.  When  the  cuticle  is  unbroken,  the 
inflammation  speedily  subsides  with  some  desquamation.  Wlien  the  soft  parts 
are  charred,  they  are  detached  by  a  process  of  ulceration,  analogous  to  what 
happens  in  the  sepai-ation  of  sloughs ;  and  an  ulcerated  and  suppiu'ating  surface 
is  left,  remarkable  for  the  large  size,  the  florid  colour,  the  great  vascularity,  and 
the  rapid  growth  of  its  granulations.  The  cicatrisation  of  such  an  ulcer  as  this, 
though  generally  proceeding  with  great  rapidity,  has  a  constant  tendency  to  be 
arrested  by  the  exuberance  of  the  granulations.  The  cicatrix  that  results  is 
usually  thin,  and  of  a  bluish-red  colour,  and  is  especially  characterised  by  a 
great  disposition  to  contract,  becoming,  after  a  time,  puckered  up,  and  much 
indurated.  This  process  of  contraction  and  hardening,  which  begins  immedi- 
ately on  the  completion  of  cicatrisation,  continues  for  many  months,  giving  rise 
froc^uently  to  the  most  distressing  deformities,  and  to  the  complete  loss  of 
motion  and  use  in  parts.  These  cicatrices  are  fibro-plastic  and  fatty,  and  often 
extend  deeply  between,  and  mat  together  the  muscles,  vessels,  and  soft  struc- 
tures of  a  limb,  of  the  face,  or  of  the  neck. 

The  OoNSTiTDTioiTAL  EFFECTS  resulting  from  burn  are  most  serious  and 
important ;  they  depend  not  so  much  upon  the  depth  of  the  injury  as  upon  its 
situation,  the  extent  of  surface  implicated,  and  the  age  of  the  j)atient.  Thus  a 
person  may  have  his  foot  completely  charred  and  bimied  off  by  a  stream  of 
anolten  iron  running  over  it,  Avith  far  less  constitutional  disturbance  and  danger 
than  if  the  surface  of  the  trunk  and  face  be  extensively  scorched  to  the  fii-st 
and  second  degi-ees ;  bums  about  the  chest,  the  head,  and  the  face,  being  far  more 
likely  to  be  attended  by  serious  constitutional  mischief  than  similar  injuries  of 
tlie  extremities.  In  childi'en,  the  system  generally  suflers  more  severely  from 
bums  than  in  adults. 
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The  confstitutional  disturLance  induced  hy  Ininis,  in  wliatever  degree,  may  he 
divided  into  three  stages  :  1,  Depression  and  Congestion  ;  2,  Reaction  and 
Inflammation ;  3,  Suppuration  and  Exhaustion. 

1.  The  period  of  Deprcsdon  of  the  Nervous  System  and  Congestion  of  Internal 
Organs,  occupies  the  fii-st  forty-eight  hours  ;  during  which,  death  may  occur 
before  inflammatory  action  can  come  on.  Immediately  on  the  receipt  of  a 
severe  burn  the  patient  becomes  cold  and  collapsed,  and  is  seized  -with  fits  of 
shivering,  which  continue  for  a  considerable  time.  He  is  evidently  suffering 
from  the  shock  of  the  injury  ;  the  severity  of  the  shivering  is  usually  indicative 
of  the  extent  of  the  constitutional  distui-bance  induced  by  the  burn,  and  is 
more  prolonged  in  those  injuries  that  occupy  a  great  extent  of  sm-face,  even 
though  it  be  only  burnt  to  the  first  or  second  degree,  than  in  those  which,  being 
of  more  limited  superficial  extent,  afl^ect  the  tissues  deeply.  On  the  subsidence 
of  the  symptoms  of  depression,  there  is  usually  a  period  of  qiiiescence  before 
reaction  comes  on  ;  and  during  this  period  the  patient,  especially  if  a  child,  not 
imfrequently  dies  comatose  ;  death  resulting  from  congestion  of  the  brain 
and  its  membranes,  with,  perhaps,  serous  effusion  into  the  venti'icles  or  the 
arachnoid.  Besides  these  lesions,  the  mucous  membrane  of  the  stomach  and 
intestines,  as  well  as  the  substance  of  the  lungs,  is  usually  found  congested. 

The  pathological  phenomena  of  this  period  are  altogether  of  a  congestive 
character.  Of  15  cases  in  wliich  the  contents  of  the  cranium  were  examined, 
I  foimd  congestion  of  the  brain,  and  its  membranes,  with  serous  effusion  in  all ; 
in  14  of  these  cases  the  thoracic  viscera  were  found  to  be  congested  in  9, 
healthy  in  5  :  and  of  14  ia  which  the  abdominal  organs  were  examined,  conges- 
tion of  the  gastro-intestinal  mucous  miembrane  was  found  in  12  cases,  and  a 
healthy  condition  in  2  only. 

2.  The  next  period,  that  of  Reaction  and  Inflammation,  extends  from  the 
second  day  to  the  second  week.  In  it  irritative  fever  sets  iii  early,  with  a 
degree  of  severity  proportionate  to  the  previous  depression  ;  and,  as  this  stage 
advances,  it  is  attended  by  sjpecial  symptoms,  dependent  upon  inflammatory 
affections,  more  especially  of  the  abdominal  and  thoracic  viscera.  Death,  Avliich 
is  more  frequent  during  tliis  stage  than  in  the  preceding  one,  is  usually  con- 
nected with  some  inflammatory  condition  of  the  gastro-intestinal  mucous 
membrane,  or  of  the  peritoneum.  The  lungs  also  are  frequently  affected, 
showing  marked  evidence  of  pneumonia  or  bronchitis :  but  the  cerebral  lesions 
are  not  so  common  as  in  the  first  stage  ;  though,  when  they  occur,  they  present 
more  unequivocal  evidence  of  inflammatory  action.  The  following  are  the 
results  of  the  post  mortem  examiaations  which  I  have  made.  Of  17  cases  in 
which  the  contents  of  the  cranium  were  examined  dui-ing  this  period,  there  Avas 
congestion,  with  evidence  of  inflammation  and  effusion  of  serous  fluid,  usually 
of  a  bloody  character,  in  14  ;  a  healthy  state  in  the  remaiaiiig  3.  Of  19  cases 
in  which  the  lungs  were  examined,  there  was  congestion  of  these  organs, 
probably  inflammatory  in  many  instances,  with  seram  or  lymph  in  the  pleura, 
and  redness  of  the  bronchial  mucous  membrane,  in  10.  The  hmgs  were 
hepatised  in  5,  and  healthy  in  4.  The  abdominal  organs  were  examined  in  22 
cases  ;  of  these  there  was  congestion  of  the  mucous  membrane,  ■nnth,  in  some 
cases,  evidence  of  peritonitis,  in  11  ;  idceration  of  the  duodenum  in  C  ;  a 
healthy  state  in  5. 

It  is  in  this  stage  of  bum,  that  the  very  remarkable  and  serious  sequela, 
perforating  ulcer  of  the  duodenum,  is  especially  apt  to  occur.  Mr.  Curling,  who 
first  attracted  attention  to  it,  explained  its  occmTcnce  by  the  supposition  that 
Briinner's  glands  endeavour  by  an  increased  action  to  comjiensate  for  the  sup- 
pression of  the  exhalation  of  the  skin  consequent  upon  the  burn  ;  and  that  the 
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imtation  thus  induced  tends  to  tlieir  influnnniition  and  ulceration.  This  ulcer- 
ation may,  as  Mr.  Curling  remai-ks,  hy  rapidly  proceeding  to  perforation,  expose 
the  pancreas,  open  the  branches  of  the  hepatic  artery,  or,  by  making  a  com- 
mimication  -with  the  serous  cavity  of  the  abdomen,  produce  peritonitis,  and 
thus  cause  death.  It  usually  comes  on  about  the  tenth  day  after  the  occiu-rence 
of  the  injruy  ;  seldom  earlier  than  this.  The  only  exception  with  which  I  am 
acquainted  was  in  the  case  of  a  child  nine  years  of  age,  who  died  on  the  fourth 
day  after  the  bm-n,  in  University  College  Hospital,  and  in  whom  an  ulcer,  of 
about  the  size  of  a  sliilling,  with  shai'p  cut  margins,  was  found  in  the  duode- 
num ;  the  intestinal  mucous  membrane  generally  being  inflamed.  That  these 
ulcers  are  not  invariably  fatal,  is  evident  from  a  case  mentioned  by  Mr. 
Ciu-ling,  in  which,  on  death  occim-ing,  from  other  causes,  eight  weeks  after  the 
injiuy,  a  recent  cicatrix  was  found  in  the  duodenum.  These  affections  seldom 
occasion  any  very  marked  symptoms  to  indicate  the  natiu'e  of  the  mischief,  the 
patient  suddenly  sinking.  In  some  instances  there  is  htemorrhage  ;  though 
this  is  not  an  imequivocal  sign,  as  I  have  several  times  seen  it  happen  from 
simple  inflammatory  congestion  of  the  intestinal  mucous  membrane.  Pain  in 
the  right  hj^ochondriac  region,  and  perhaps  vomiting,  may  also  occur. 

3.  The  period  of  SujJi^uration  and  Exhaustion  continues  from  the  second 
week  to  the  close  of  the  case.  In  it  we  frequently  have  symptoms  of  hectic, 
with  much  constitutional  irritation  fi-om  the  long  continuance  of  exhausting 
discharges.  If  death  occur,  it  is  most  freqiiently  induced  by  inflammation  of 
the  limgs  or  plem-a  ;  afiections  of  the  abdominal  organs  and  brain  being  rare 
during  this  stage  of  the  injury. 

Of  7  cases  in  which  the  limgs  were  examined,  they  were  found  to  be 
healthy  in  1  only ;  being  inflamed,  hepatised  with  effusion  in  the  ijleurse,  in 
the  remaining  6  cases.  Of  7  cases  in  which  the  abdominal  organs  were 
examined,  a  healthy  state  was  found  in  4  ;  inflammatory  congestion  in  2  ; 
and  a  cicatrised  ulcer  in  the  stomach  in  1.  Of  5  of  the  cases  the  cerebral 
contents  were  found  healthy  in  I  only  ;  there  being  inflammatory  congestion 
in  the  other  4. 

Prognosis. — The  influence  of  extent,  degree,  and  situation,  on  the  pro- 
gnosis of  bums  has  abeady  been  stated.  The  most  fatal  element  indeed  of 
these  injuries  is  superficial  extent.  Not  only  do  the  cutaneous  nerves  become 
greatly  irritated,  and  the  nervous  system  generally  suffer  severely,  from  the 
shock  of  an  extensive  burn  ;  but,  the  cutaneous  secretion  being  arrested  over  a 
large  surface  of  the  skin,  congestion  of  the  internal  organs  and  of  the  mucous 
membrane  must  ensue  ;  and  hence  death  may  happen  directly  from  this  cause, 
or  from  the  supervention  of  inflammation  in  the  ali-eady  congested  parts ;  more 
particularly  in  the  early  periods  of  life,  when  the  balance  of  the  circiilation  is 
readily  disturbed.  The  degree  of  bum  influences  the  prognosis  imfavourably 
rather  so  far  as  the  part  itself  is  concerned,  than  as  the  general  system  is 
affected.  The  most  fatal  period  in  cases  of  bum  is  the  first  week  after  the 
accident.  I  find  that,  in  50  cases  of  death  fiom  these  accidents,  33  proved  fatal 
before  the  eighth  day  ;  27  of  these  dying  before  the  fourth  day.  Of  the  remain- 
ing 17  cases,  8  died  in  the  second  week,  2  in  the  third,  2  in  the  fourth,  4  in  the 
fifth,  and  1  in  the  sixth. 

Mode  op  Death  from  Burn.^ — Wlien  in  an  ordinary  conflagration  a  person 
is  "  burnt  to  death,"  the  fatal  event  is  occasioned  not  by  the  charring,  roasting, 
or  actual  bmiiing  of  the  body,  but  by  the  induction  of  asphyxia.  Life  is 
mercifully  extingui.shed  by  suffocation  in  the  smoke,  gases,  and  noxious  vapours 
resulting  from  the  fire,  before  the  body  itself  is  consumed. 

When  a  person  is  severely  and  extensively  burnt,  and  dies  in  the  course  of  a 
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few  hours,  or  a  day  or  two,  dcuUi  arises  usually  fi'om  shock,  which  is  most 
severe  aud  continuous.  Dupuytren  was  of  opinion  that  during  this  stage  the 
sufl^er  died  from  the  excessive  pain,  and  stated  that  "  too  great  a  loss  of  sensi- 
hUity  might,  kill  as  well  as  too  great  a  loss  of  hlood."  Whether  this  Le  so  or 
not,  it  is  perhaps  difficult  to  say ;  hut  the  fact  remains  certain  that,  in 
individuals  who  die  diu'ing  this  stage,  the  hrain  and  its  memhranes  will  invari- 
ahly  be  found  congested,  usually  with  more  or  less  effusion  of  serous  fluid  into  the 
ventricles  or  the  arachnoid.  This  I  have  uivariahly  found  in  every  case  that  I 
have  examined.  In  one  half  of  the  cases  I  have  found  congestion  of  the 
thoracic  organs,  and  in  the  majority  congestion  of  the  abdominal  organs,  more 
especially  of  the  mucous  membrane  of  the  stomach  and  ileum.  Death  dming 
the  second  stage  is  usually  dependent  upon  internal  inflammation,  more  pai-ti- 
cularly  of  the  gastro-intestinal  mucous  membrane  and  lungs,  and  less  frec^uently 
of  the  brain  and  its  membranes.  If  the  patient  survive  into  the  j)eriod  of  sup- 
pui'ation,  and  then  succrmib,  he  ■will  usually  die  fi'om  exhaustion,  hastened  or 
accompanied  by  inflammation  of  the  lungs  or  pleirra. 

Treatment. —  The  treatment  of  bui-ns  mi;st  have  reference  to  the  constitu- 
tional condition,  as  well  as  to  the  local  injury.  A  vast  variety  of  local  appli- 
cations have  been  recommended  by  diflerent  siu'geons,  such  as  flour,  stai'ch, 
cotton- waddmg,  treacle,  white  paint,  gum,  solution  of  India-rubber,  &c.;  the 
principle  is,  however,  the  same,  viz.,  the  protection  of  the  bm-nt  smface  from 
the  air.  I  shall  here  content  myseK  with  describing  the  method  that  is  usually 
followed  with  much  success  at  the  University  College  Hospital. 

The  Constitutional  Treatment  is  of  the  utmost  consec[uence.  We  have  seen 
how  death  arises  at  various  periods  after  these  accidents  from  different  causes, 
and  we  must  modify  our  treatment  accordingly.  The  first  thing  to  be  done 
after  the  infliction  of  a  severe  bum  is  to  bring  about  reaction  ;  the  patient 
is  trembUng  in  a  state  of  extreme  depression,  suffering  great  pain,  is  cold  and 
shivering,  and  may  sink  from  the  shock  rmless  properly  supported.  A  full  dose, 
varied  according  to  the  age,  of  liquor  opii,  should  be  given  at  once  m  some  waiin 
brandy  and  water,  and  repeated,  if  necessary,  in  the  coui'se  of  an  hour  or  two. 

When  the  stage  of  reaction  has  fairly  set  in,  the  patient's  secretions  should 
be  kept  free  by  the  administration  of  an  occasional  mild  purgative  and  salines. 
Should  any  inflammatory  symptoms  about  the  head,  chest,  or  abdomen  manifest 
themselves,  it  will  be  necessary  to  have  recourse  to  treatment  proportionate  to 
their  nature.  I  have  certainly  seen  patients  saved  in  these  circumstances  by 
the  employment  of  blood-letting  and  the  apx^lication  of  leeches.  But,  in  the 
vast  majority  of  instances,  the  visceral  complications  are  low  and  congestive. 
In  such  cases  our  great  reliance  must  be  on  stimulants.  Ammonia  and  bai'k, 
brandy  and  wine,  require  to  be  freely  given,  -with  a  sufficiency  of  noiuislunent ; 
and  the  irritability  of  the  nervous  system  must  be  soothed  by  the  frequent  ad- 
ministration of  full  doses  of  opium.  At  a  later  period,  when  the  sti-ength  has 
become  weakened  by  the  profuseness  of  the  dischai'ges,  this  tonic  and  stimu- 
lating plan  must  be  actively  continued. 

Local  Treatment. — The  burnt  clothes  having  been  removed,  the  patient 
should  be  laid  upon  a  blanket,  and,  whatever  the  degree  of  the  bm-n,  be  well 
covered  with  the  finest  wheaten  flour  by  means  of  an  ordiiiaiy  dredger.  The 
flour  should  be  laid  on  thickly,  but  unifonnly  and  gradually  ;  it  forms  a  soft 
and  sootliiiig  apj)lication  to  the  surface.  If  the  cuticle  have  been  abraded  or 
vesicated,  the  flom-  will  foi-m  a  thick  crust,  by  admixture  with  the  serum  dis- 
cliarged  from  the  broken  surface.  If  the  sldn  be  charred,  the  discharge,  which 
will  be  speedily  set  up  around  the  eschar,  will  make  tlie  flom-  adhere  to  the 
part,  forming,  as  it  were,  a  coating  impervious  to  the  air.    The  crusts  thus 
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formeil  sliouUl  not  be  ilisturbed  until  they  become  loosened  by  the  influence  of 
the  dischiu-ges,  when  they  sliould  be  removed  ;  and  the  idcerated  surlace  that 
is  exposed  should  be  dressed  with  Avater-dressing,  red-wash,  or  lead  ointment, 
according  to  the  amount  of  irritation  existing,  the  suppurating  sore  indeed 
being  managed  on  ordinary  principles.  In  some  cases,  lint  dipped  iu  the 
"  Carrmi  oil,"  composed  of  equal  parts  of  Linseed  oil  and  lime-water,  to  which  a 
small  quantity  of  spirits  of  turpentine  might  be  added,  has  appeared  to  agree 
better  than  anything  else  :  and  in  others  cotton- wadding  answers  admii-ably. 
Whatever  local  application  be  adopted,  I  hold  it  to  be  of  the  utmost  imi^ortance 
in  the  eai-ly  stages  of  the  burn  to  change  the  dressings  as  seldom  as  jiossible  ; 
not,  indeed,  until  they  have  been  loosened,  or  rendered  offensive  by  the  imbi- 
bition of  the  discharges.  Every  fresh  dressing  causes  the  patient  very  severe  pain, 
produces  depression,  and  certainly  retards  materially  the  progress  of  the  case. 

Prevention  and  Removal  of  Contraction. — As  cicatrisation  advances,  much 
attention  should  be  paid  to  repressing  the  exuberant  granvdations  by  the  free  use 
of  the  nitrate  of  silver  ;  and  the  position  of  the  part  must  be  carefully  attended 
to,  so  as  to  counteract,  if  possible,  the  after-contraction  that  ensues.  With  this 
view,  the  part  must  be  properly  fised  by  means  of  bandages,  splints,  and  me- 
chanical contrivances,  specially  adapted  to  counteract  the  tendency  to  contrac- 
tion of  the  cicatrix.  This  is  especially  necessary  in  bums  about  the  neck,  where 
there  is  a  tendency  for  the  chia  to  be  drawn  down  on.  to  the  sternum,  and  great 
deformity  to  be  thus  occasioned ;  and  in  bums 
at  the  inside  of  limbs  or  the  flexures  of  joints, 
more  especially  the  elbow,  where  after-con- 
traction is  very  apt  to  ensue.  The  contrac- 
tion of  cicatrices  in  bad  bui-ns  of  the  hands 
will  especially  require  attention,  as  in  these 
cases  the  fingers  may  be  drawn  into  and  fixed 
npon  the  palm  of  the  hand,  may  become  webbed, 

or  may  be  dislocated  and  fixed  immovably  Kg.  gg.  _  Dislocation  backwards  of 
against  the  dorsimi.  The  accomj)anying  wood-  Little  Finger  from  cicatrix  of  a 
cuts  are  good  illustrations  of  the  bad  effects  of 

bums  upon  the  hands.  In  Fig.  68  the  little  finger  has  been  dislocated,  and 
fixed  upon  the  dorsum.  In  Figs.  69  and  70,  the  two  hands  were  frightfully 
deformed  — the  fingers  being  partly  consumed,  and  partly  webbed  and  matted 
together  by  dense  cicatricial  tissues.  This  accident  occun-ed  in  consequence 
of  the  night-shirt  taking  fire.    The  patient  tried  to  extricate  himself  by  draw- 


Fig.  69.— Doformity  of  Right  Hand  from  Bum.         Fig.  70.— Deformity  of  Left  Uaud  from  Bum. 

ing  the  burning  garment  over  his  head,  but,  the  mistbands  being  buttoned,  he 
could  not  witlidraw  the  hands,  which  were  frightfully  burnt.  In  the  early 
treatment  oi'  such  cases,  I  have  advantageously  employed  the  elastic  traction 
of  India-rubber  bands  to  counteract  the  tendency  to  contraction  of  the  scar. 


Similar  contractions  may  occur  in  the  foot,  leaving  great  deformity,  a 
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Fig.  *7\,  where  the  heel  is  sho\vii  to  be  retracted,  and  the  whole  of  the  toes 
spread  out  in  a  fan  shape.  In  this  case  amputation  (Pirogoff's)  was  the  only 
means  left  for  securing  a  usei'ul  limb. 

The  contracted  cicatrices  resulting  from  bums  may,  if 
at  all  of  recent  date,  be  extended  or  stretclied  out  by  the 
pressui'e  of  strips  of  jjlaster,  or  the  action  of  rack  and  pinion 
apparatus.  The  good  eft'ect  of  this  j^lan  of  treatment  is 
especially  marked  in  contractions  about  the  elbow  or  in  those 
that  fix  the  arm  to  the  side.  These  means  are  particularly 
useful  in  children,  and  indeed  are  so  in  all  cases,  provided 
the  cicatrix  be  not  too  old — not  more  than  a  year  ;  after  that 
time  it  will  seldom  yield  without  division. 

Operations  for  the  Removal  of  the  Effects  of  Contraction  con- 
sequent upon  bums  are  occasionally  required  ;  and,  if  judi- 
ciously planned  and  executed,  may  do  much  to  remedy  the 
j)atient's  condition.    The  operations  that  are  practised  with 

Pig.  71.— De"oiined  this  view  are  of  two  kinds.    1.  Simple  Division  of  the  Faulty 
±'00t  from  Burn.  t  ^     ,      ,    -,  r^-       ■  ,  .        „  nr,, 

and  Contracted  Cicatrix.    2.  The  Transplantation  of  a  Flap 

of  adjacent  healthy  Skin  into  the  gap  left  after  the  division  of  the  cicatrix. 

1.  In  the  fii'st  operation,  that  of  simply  Dividing  the  Cicatrix,  three  points 
require  special  attention  :  1st.  That  the  division  extend  completely  through  the 
cicatrix  from  side  to  side  into  the  adjacent  healthy  skin  ;  2nd.  That  the  incision 
be  carried  thi-ough  the  whole  depth  and  thickness  of  the  cicatrix  into  the 
healthy  cellulo-adij)ose  layer  which  will  be  found  developed  beneath  it,  and 
may  always  be  recognised  by  its  yellow  colour  ;  3rd.  that  all  contractile  bands 
lying  in  this  layer  be  fairly  divided.  The  great  obstacle  to  the  success  of  this 
operation,  however,  consists  in  the  fact  that  the  new  granulations,  which  spring 
up  after  the  division  of  the  contracted  cicatrix,  are  in  their  turn  liable  to  take 
on  contractile  action.  After  the  division  of  the  cicatrix,  also,  it  may  be  fovmd 
that  the  subjacent  structures  have  been  so  rigidly  fixed  in  their  abnormal 
position  as  not  to  admit  of  extension.  It  may  then  be  necessary  to  employ 
screw-apparatus,  or  even  to  divide  fasciffi  and  tendons,  before  the  j)art  can  be 
restored  to  its  normal  shape. 

Care  must,  however,  be  taken  in  doing  this,  that  subjacent  structures  of  im- 
portance, such  as  large  blood-vessels,  or  nerves,  be  not  so  closely  connected  with 
the  cicatrix  as  to  render  wound  or  division  of  them  imavoidable. 

In  the  neck,  cicatricial  bands  vnll  often  come  into  very  dangerous  proximity 
to  the  external  jugular  vein,  which  becomes  greatly  distended  by  the  pressure 
thus  exercised  upon  it.  And  at  the  elbow,  which  is  a  common  seat  of  contraction 
from  bums,  the  brachial  artery  may  become  involved  in  the  cicatrix  to  a 
dangerous  extent.  I  have  heard  of  one  case  in  which  this  vessel  was  di\dded 
in  cutting  tlirough  the  cicatrix,  when  amputation  of  the  arm  was  immediately 
resorted  to. 

These  operations  are  most  likely  to  be  successful  when  they  are  practised  for 
contractions  at  the  flexures  of  the  joints,  as  of  the  elbow.  Tliere,  all  that  need 
be  done  is  to  divide  the  cicatrix  down  to  the  subjacent  healthy  structures,  and 
then,  by  the  proper  application  of  splints  or  screw-apparatus,  gradually  to 
extend  the  limb,  and  allow  gi'anulation  to  go  on  in  the  extended  position. 
Much  caution,  however,  will  here  be  necessary  ;  for  if  the  contraction  be  of 
very  old  standing,  the  arteries  and  nei-ves  will  have  become  shortened,  and  will 
be  incapable  of  stretching  under  any  force  that  may  be  safely  employed. 

2.  Operations  that  are  undertaken  for  the  removal  of  the  disfigurements  that 
occur  about  the  face  and  neck  as  the  result  of  biu'us,  require  much  manage- 
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meut.  In  these  cases  simple  division  of  the  cicatrix  is  insufficient ;  and  tlie 
second  operation,  that  of  Transplantat  ion  of  a  Flap  of  SHn,  requii-es  to  be  adopted 
in  addition  to  it.  After  tlie  cicatrLx  and  all  cicatricial  bands  have  been  freely 
divided  in  accordance  with  the  rules  just  given,  a  flap  of  iutegnmental  structure, 
of  sufficient  size  to  till  the  greater  part  of  the  gap,  must  be  dissected  up  from 
the  neighbouring  pai-ts  of  the  neck,  chest,  or  shoulder,  and  laid  into  the  cica- 
trix. There  it  should  be  fixed  by  two  or  three  points  of  suture  ;  but  extreme 
cai-e  must  be  taken  that  no  traction  be  put  upon  it,  lest  it  slough.  Union  in 
such  cases  takes  place  by  the  second  intention  in  the  majority  of  instances  ; 
but  a  veiy  satisfactory  result  is  left,  as  is  shown  by  the  annexed  figures  (72,  73), 
taken  before  and  after  operation,  and  as  has  been  illustrated  in  many  cases  by 


Fig.  72.— Cicatrix  of  Lip  and  Neck  before  Fig.  73. — Tlie  same  Patient  after  Operation. 

Operation. 

Miitter  and  Teale,  who  have  particularly  distinguished  themselves  in  such 
operations.  The  directions  given  by  Teale  for  the  restoration  of  the  lower  lip 
when  dragged  do%vn,  everted,  and  partially  destroyed,  by  cicatrisation  following 
bum,  are  so  simple  and  lead  to  such  excellent  results,  that  I  give  them  nearly 
in  his  own  words.  The  everted  lip  is  divided  into  thi-ee  equal  parts,  by  two 
vertical  incisions  three-quarters  of  an  inch  long,  and  carried  down  to  the  bone. 


Fig.  74. — Incisions  in  Tcale's 
Operation   for  Cicatricial  Do-  ^'^S-  'i^- — Toalo's  Operation :  tlio 

formity  of  the  Lower  Lip.  Flaps  in  Place. 


These  incisions  are  so  planned  that  the  middle  portion  between  them  (Fig.  74,  B) 
occupies  one-half  of  the  lip.  From  the  lower  end  of  each  incision  the  knife 
is  caiTied  upwards  to  a  point  one  inch  beyond  the  angle  of  the  mouth  (A). 
The  two  flaps  thus  marked  out  are  freely  and  deeply  xlissected  up.  The 
alveolar  border  of  the  middle  portion  is  then  freshened.  The  lateral  flaps 
(Fig.  75,  C  A)  are  now  raised,  united  by  twisted  sutures  in  the  mesial  line, 
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£lnd  supported  aa  on  a  base  by  tbe  middle  flap,  to  -whiclithey  are  also  attached 
by  a  few  points  of  suture,  leaving  a  triangular  even  surface  (C  C)  to  granu- 
late. In  addition  to  the  division  oi  the  cicatrix,  Mr.  James,  of  Exeter,  has 
in  these  cases  very  successfidly  employed  a  scrsw-coUar,  by  which  the  chin 
can  be  loosened  from  the  sternum,  and  gradual  extension  of  the  cicatrix 
effected. 

In  severe  burns  of  the  side  of  the  face  and  neck  the  resulting  cicati-ix  is 

sometimes  so  dense,  resisting,  and  contracted,  that  immobility  of  the  jaAv  results 
and  the  mouth  cannot  be  ojiened,  or  at  most  the  teeth  can  only  be  separated 
to  a  slight  extent,  so  as  to  admit  liquid  nourishment.  In  order  to  restore  the 
mobility  of  the  jaw  and  the  power  of  separating  the  teeth  in  these  cases, 
Eizzoli  and  Esmarch  have  proposed  making  a  false  joint  in  the  lower  jaw  on 
the  side  burnt,  immediately  in  front  of  the  cicatrix.  RizzoU  does  this  by  simple 
division  of  the  bone  by  means  of  a  narrow  saw  :  Esmarch  recommends,  as  a 
more  effectual  procedure,  the  removal  of  a  wedge-shaped  piece  of  bone  about 
three-quarters  of  an  incb  in  width  above  and  one  inch  in  width  below.  Alter 
this  has  been  done,  the  patient  will  be  able  to  move  the  jaw  at  the  normal 
articulation  on  the  healthy  side  and  at  the  false  joint  where  the  jaw  has  been 
cnt  across. 

Warty  Cicatrices. — The  cicatrices  of  burns,  especially  about  the  neck  and 
chest,  occasionally  assume  after  a  time  a  projecting,  red,  and  glazed  appearance, 
as  if  they  were  composed  of  a  mass  of  fungating  granvilations  smoothed  down 
and  lightly  sldnned  over.  This  condition,  which  may  be  looked  on  as  a 
substantive  disease,  and  resembles  Cheloid  in  apj)earance,  has  chiefly  been  met 
with  in  children  ;  but  I  have  several  times  seen  it  in  the  adult,  in  women  who 
had  been  badly  burnt  by  their  dresses  taking  fire.  In  these  cases  I  observed 
what  I  have  noted  in  other  similar  instances  in  childi'en  ;  that  the  warty  cica- 
trices were  the  seat  of  the  most  intolerable  itching,  which  no  external  applica- 
tion seemed  to  relieve.  I  have,  however,  seen  the  pruritus  mitigated  by  the 
administration  of  large  doses  of  liquor  potassse.  If  small  and  narrow,  these 
cicatrices  may  be  dissected  out  :  if  large,  they  would  not  admit  of  removal 
without  risk  of  considerable  htemorrhage,  as,  though  fibroid,  they  are  very 
vascular. 

The  cause  of  tbis  peculiar  outgrowth  of  dense  cicatricial  tissue  is  altogether 
vmknown.  It  may  in  some  cases,  perhaps,  be  owing  to  want  of  care  in  checking 
the  luxm-iance  of  the  granulations  ;  but  in  otlier  cases  it  occurs  though  every 
attention  is  paid  to  the  healing  of  the  wound. 

Amfutation  may  be  requii-ed  if  the  burn  have  destroyed  the  whole  thickness 
of  a  limb  ;  the  part  charred  should  then  be  removed  at  once,  at  the  most  con- 
venient point  above  tlie  seat  of  injiiry.  This  operation  may  also  be  required 
at  a  later  period,  if,  on  the  separation  of  the  eschars,  it  be  foiuid  that  a  large 
joint  has  been  opened,  and  is  suppm-ating  ;  or  if  the  disorganisation  of  the 
limb  be  so  great  as  to  exhaust  the  powers  of  the  patient  in  the  efl'orts  at  repair. 
Great  caution,  however,  should  be  employed  in  determining  on  the  propriety  of 
amputating  when  the  burn  has  extended,  though  in  a  minor  degree,  to  other 
parts  of  the  body,  lest  the  powers  of  the  patient  be  insuilicient  for  the  double 
call  that  will  thus  be  made  upon  them. 

FROST-BITE. 

When  the  body  has  been  exposed  to  severe  or  long-continued  cold,  we  find,  as 
in  the  case  of  burns,  that  local  and  constitutional  effects  are  produced. 

Local  Influence  of  Cold. — This  is  chiefly  manifested  on  the  extremities 
of  the  body,  as  the  nose,  ears,  cliin,  hands,  and  feet,  where  the  circulation  is 
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less  active  than  at  the  more  centi-al  parts.  It  cliiefly  occurs  to  an  injurious 
degree  in  very  yoiing  or  aged  persons,  or  in  those  whose  constitutions  have 
been  depressed  by  want  of  the  necessaries  of  iiie.  In  such  persons  frost-bite 
is  less  due  to  the  low  temperatm-e  to  wliich  they  are  exposed,  than  to  the 
habitual  low  natality  of  the  extremities.  The  gangrene  results  not  so  much 
from  the  intensity  of  the  cold,  as  from  the  resisting  powers  of  the  patient  bemg 
below  theu"  proper  standard. 

In  the  fii-st  degree  of  frost-bite  that  calls  for  the  attention  of  the  Surgeon, 
there  is  a  feeling  of  stiffness,  with  complete  numbness  of  the  part  that  has 
been  exposed  to  cold  ;  it  looks  pale,  has  a  bluish  tint,  and  is  somewhat 
shrunken.  In  this  state  the  vitality  of  the  part  is  not  destroyed,  but  merely 
suspended.  On  the  return  of  cu-culation  and  the  vital  actions  in  the  affected 
part,  a  burning  tingling  pain  is  felt,  it  becomes  red,  and  shoAVS  signs  of  a 
tendency  to  inflammatory  action.  Indeed,  this  appearance  of  inflammation, 
often  accompanied  by  a  burning  sensation,  is  probably  the  immediate  conse- 
quence of  extreme  degrees  of  cold,  as  it  is  experienced  on  touching  solidified 
carbonic  acid  or  frozen  mercury. 

In  the  next  degree  of  cold,  the  vitality  of  the  part  is  completely  destroyed ; 
all  sensibility  and  motion  in  it  axe  lost,  it  becomes  shrunken  and  livid ;  but 
though  its  vitality  may  have  been  annihilated  by  the  immediate  application 
of  the  cold,  it  is  not  imtil  the  part  has  become  thawed  that  gangrene  usually 
manifests  itself ;  it  then  appears  to  do  so  by  the  violence  of  the  reaction 
induced,  the  part  rapidly  assuming  a  black  colotir,  becoming  dry,  and  sepa- 
rating eventually,  as  all  other  mortified  parts  do,  by  the  formation  of  a  line 
of  ulceration  around  it. 

The  Constitutional  Effects  of  a  low  temperature  need  not  detain  us.  It  is 
well  known  that,  after  exposure  to  severe  or  long-continued  cold,  a  feeling 
of  heaviness  and  stupor  comes  on,  and  gradually  creeps  on  to  an  overpower- 
ing tendency  to  sleep,  which,  if  yielded  to,  terminates  in  coma,  and  a  speedy, 
though  probably  painless,  death. 

Treatment  of  Frost-bite. — This  consists  in  endeavouring  to  restore  the 
vitality  of  the  frozen  parts.  In  doing  tliis  the  great  danger  is,  that  reaction 
may  run  on  to  so  great  a  degree  as  to  induce  sloughing  of  the  structures,  the 
vitality  of  which  has  already  been  seriously  impaired.  In  order  to  prevent 
this  accident,  the  most  gradual  elevation  of  temperature  must  be  had  recourse 
to  for  restoring  the  part.  The  patient  should  be  placed  in  a  cold  room, 
without  a  fire,  any  approach  to  which  would  certainly  lead  to  the  destruction 
of  the  frost-bitten  members.  These  must  then  be  gently  rubbed  with  snow, 
or  cloths  dipped  in  cold  water,  and  held  between  the  hands  of  the  person 
manipulating  :  as  reaction  comes  on,  they  may  be  enveloped  in  flannel  or 
woollens,  and  a  small  quantity  of  some  warm  liquid  or  spirit  and  water  may  be 
administered  to  the  patient.  In  this  way  sensibility  and  motion  vnW  be 
gradually  restored,  often  with  much  burning  and  stinging  pain,  redness,  and 
vesication  of  the  part.  If  gangrene  have  come  on,  or  if  the  reaction  run  into 
sloughing,  the  sphacelated  part,  if  of  small  size,  should  be  allowed  to  detach 
itself  by  the  natural  process  of  separation,  which  should  be  as  little  interfered 
with  as  possible,  the  vitality  of  the  parts  continuing  at  a  low  ebb,  and 
extension  of  gangrene  being  readily  induced.  If  the  gangrened  parts  be  of 
greater  magnitude,  amputation  of  the  limb  may  be  required.  This  should  be 
done  at  the  most  convenient  situation  for  the  operation,  so  soon  as  the  line  of 
separation  has  fuUy  formed. 

If  the  person  who  lias  been  exposed  to  cold  be  apparently  dead,  he  must 
be  put  in  a  cold  room,  the  temperature  of  which  must  be  very  slowly  raised. 
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Friction,  as  just  described,  sliould  be  practised,  and  artificial  respiration  set 
up.  These  means  must  be  continued  for  a  long  time,  even  if  no  signs  of 
life  appear  :  there  being  on  record  instances  of  recovery  after  several  hours  of 
suspended  animation. 


CHAPTEE  XL 
— ♦ — 

INJURIES  OF  BLOOD-VESSELS. 


INJURIES  OF  VEINS. 

Veins  are  very  commonly  wounded  suicidally,  accidentally,  or  in  surgical 
operations ;  but,  unless  they  be  deeply  seated,  their  injui-ies  are  seldom 
attended  by  any  serious  consequences.  Occasionally  subcutaneous  ruptui'e 
or  laceration  of  a  vein  takes  place  from  a  blow  or  strain.  In  such  cases 
extensive  extravasation  of  blood  will  occm-,  which,  however,  usually  under- 
goes absorption  in  a  few  weeks ;  but  it  may  suppurate,  or  take  on  itself  the 
changes  described  at  page  112.  This  accident  is  most  commonly  seen  in  the 
saphena  vein. 

There  are  three  sources  of  danger  in  open  wounds  of  veins  :  1,  Loss  ot 
Blood ;  2,  Diffuse  Inflammation  of  the  Vessel ;  3,  Entrance  of  Air  iuto  the 
CirciUation. 

1.  A  vein  is  known  to  be  wounded,  when  dark  blood  flows  in  a  rapid  and 
uniform  stream  from  the  seat  of  injury.  If  the  vessel  woimded  be  one  of 
considerable  magnitude,  or  in  close  proximity  to  the  centre  of  the  circulation, 
the  flow  of  blood  may  be  rapidly  fatal,  more  especially  if  its  escape  be  favoru'ed 
by  the  dependent  position  of  the  part. 

The  Hwmorrhage  from  a  wounded  vein  may,  if  the  vessel  be  superficial,  be 
arrested  by  position,  and  the  pressure  of  a  compress,  with  a  few  t\mis  of  a 
roller.  If  the  vein  be  one  of  considerable  size,  as  the  internal  jugidar,  or  if 
it  be  so  situated  that  pressure  cannot  be  brought  to  bear  on  it,  it  may  require 
the  application  of  a  ligature  ;  but  this  should,  if  possible,  always  be  avoided, 
inasmuch  as  it  is  apt  to  occasion  dangerous  inflammation  of  the  vessel. 

The  wound  in  a  vein  is  healed  by  slight  inflammation  taking  place  about  the 
lips  of  the  incision,  and  giving  rise  to  the  formation  of  a  distinct  cicatrix. 

2.  In  some  cases,  from  the  irritation  of  the  simple  wound,  and  in  others 
from  the  application  of  the  ligature,  a  IJifuse  form  of  Inflammation  of  the 
Vein  takes  place,  which  usually  proves  fatal.  Tliis  variety  of  phlebitis 
will  be  described  when  we  come  to  speak  of  the  different  kinds  of  venous 
inflammation. 

3.  The  Entrance  of  Air  into  Veins,  being  a  subject  of  much  importance,  will 
be  discussed  in  a  subsequent  chapter. 

INJURIES  OF  ARTERIES. 
Arteries  may  be  bruised,  torn,  punctru'ed,  or  cut. 

Contusion. — A  slight  bruise  of  an  artery  is  not  attended  by  any  bad  conse- 
quences; but,  if  the  contusion  be  severe,  obliteration  of  the  vessel  by  adhesive 
inflammation  may  ensue  some  days  after  the  accident.  Thus,  a  patient  was 
admitted  into  University  College  Hospital  under  Mr.  Quain,  M^th  a  contused 
wound  in  the  axilla,  received  in  falling  upon  some  iron  railings;  no  change 
took  place  in  the  cii'culation  of  the  arm  for  two  days,  when  pulsation  in  tlie 
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radial  artery  ceased,  the  injm-ed  vessel  having  evidently  become  obliterated  by 
adhesive  inflammation. 

Rupture  and  Lacekatiok. — An  artery  may  be  torn  either  partially  or 
completely  across.  When  Partial  Rupture  occurs,  tlie  internal  and  middle 
coats  only  give  way,  the  toughness  of  the  external  coat  preventing  its 
laceration.  This  accident  is  especially  apt  to  occur  in  consequence  of  blows 
or  strains  upon  diseased  or  weakened  vessels,  and  thus  may  possibly  lay  the 
foundation  for  aneiu-ism.  In  other  cases,  the  ruptured  portion  of  the  coats 
becomes  turned  down  into  the  inside  of  the  vessel,  and,  acting  as  a  valve, 
prevents  the  fiu-ther  progress  of  the  blood  through  it,  thus  giving  rise  to 
gangi-ene  of  the  limb.  In  some  cases  the  partially  ruptured  vessel  becomes 
blocked  up  by  plastic  matter,  occluding  its  interior,  but  without  producing 
gangrene. 

The  Complete  Rupture  of  an  artery  may  occm*  either  in  an  open  wound  or 
xmder  the  integimients.  When  an  artery  is  torn  across  in  an  open  wound, 
as  in  the  avulsion  of  a  limb  by  machinery,  or  by  a  cannon-shot  carrying  it 
off,  there  is  usually  but  little  haemorrhage,  even  from  arteries  of  the  magnitude 
of  the  axillary  or  the  femoral,  and  though  the  vessel  hang  out  of  the  woimd, 
pulsating  to  its  very  end.  The  absence  of  bleeding  is  owing  to  tbe  internal 
and  middle  coats,  which  are  fragile,  brealdng  off  short  and  contracting  some- 
what ;  while  the  external  coat  and  the  sheath  of  the  vessel,  being  elastic,  are 
dragged  down  and  twisted  over  the  torn  end  of  the  artery,  so  as  completely  to 
prevent  the  escape  of  blood. 

When  the  laceration  of  the  artery  is  subcutaneous,  as  occasionally  happens  in 
the  attempted  reduction  of  an  old  dislocation  of  the  shoidder,  either  extensive 
extravasation,  or  one  or  other  of  the  varieties  of  Traumatic  Aneurism,  to  be 
described  in  another  chapter,  may  be  produced. 

Wounds  of  Arteries,  whether  punctured  or  cut,  may  be  divided  into 
tliose  that  do  not  penetrate  into  th.e  interior  of  th.e  vessel,  and  those  by  wliicli 
it  is  completely  laid  open. 

Non-penetrating  Wounds  of  arteries  are  very  rare.  Mr.  Guthrie,  however, 
relates  the  case  of  a  gentleman  who  cut  his  throat,  and  in  whom  the  carotid 
artery  was  exposed  and  notched  tlirough  the  external  and  middle  coats  only ; 
the  vessel  finally  gave  way  on  the  eighth  day,  death  ensuing.  A  case  has  also 
occurred  at  the  London  Hospital,  in  which  a  suicidal  wound  of  the  tliroat  had 
exposed  the  carotid  artery.  After  death,  it  was  found  that  the  inner  and 
middle  coats  of  the  vessel  had  been  divided  by  the  pressure  of  the  knife, 
which  was  blunt,  but  that  the  external  coat  had  been  left  entire,  and  ixnder 
this  a  dissecting  aneurism  was  found. 

In  Penetrating  Wounds  of  an  artery,  there  is  always  haemorrhage  of  an 
arterial  character,  imless  the  pimcture  be  so  fine  as  to  be  closed  by  the  mere 
elasticity  of  the  coats  of  the  vessel.  Thus,  Maisonneuve  has  shown  that  an 
artery  may  be  pimctured  with  a  fine  needle,  without  any  haemorrhage  or  other 
unfavourable  event  resalting.  If,  however,  the  puncture  be  larger  than  this, 
being  made  by  a  tenaculum  or  hook,  it  does  not  commonly  close  in  this  way ; 
and,  if  hajmorrhage  do  not  take  place  immediately,  it  will  probably  come  on 
in  the  course  of  a  few  hoiirs  or  days,  from  ulceration  of  tlie  vessel.  If  the 
woimd  be  larger  than  this,  there  is  always  an  amount  of  hcemorrhage  pro- 
portionate to  its  size  and  to  that  of  the  vessel. 

The  Direction  of  the  wound  in  the  artery  influences  materially  its  cha- 
racters. If  the  cut  be  parallel  to  the  axis  of  the  vessel,  there  is  less  tendency 
to  gaping  of  the  edges  tlian  if  it  be  oblique.  In  transverse  wounds  of  arteries, 
the  retraction  of  the  coats  is  so  gi-eat  as  to  cause  tlie  woimd  to  assimie  some- 
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wliat  of  a  circular  appearance.  If  the  artery  be  cut  completely  across,  there 
is  always  a  less  degree  of  hasmorrhage  than  when  it  is  partially  divided  ;  for 
the  retraction  and  contraction  of  the  cut  ends  may  then  be  sufficient  to  close 
the  vessel,  wliich  is  not  the  case  when  it  is  merely  wounded.  "When  the 
wound  in  the  artery  is  subcutaneous,  communicating  only  by  an  oblique 
and  narrow  aperture  ■with  the  surface,  little,  if  any,  external  haemon-hage 
takes  place,  but  extravasation  of  blood  occurs.  The  extravasation  may  either 
be  poui'ed  into  one  of  the  serous  cavities,  or  it  may  be  diffused  in  the  areolar 
tissue  of  the  limb  or  part,  infiltrating  it  deeply  and  extensively,  and  perhaps 
by  its  pressure  ultimately  prodiicing  gangrene;  or  it  may  be  effused  in  a 
more  circumscribed  manner,  giving  rise  to  one  or  other  of  the  forms  of 
traumatic  aneurism. 

HEMORRHAGE  FROM  WOUNDED  VESSELS. 

Local  Signs. — The  cliaracters  of  the  bleeding  or  haemorrhage  differ  accord- 
ing to  the  nature  of  the  vessel  from  which  the  blood  escapes.  When  a  Vein 
is  wounded,  the  blood  that  is  poui-ed  out  is  of  a  dark  colour,  and  flows  in  an 
imiform  stream  ;  the  force  with  which  this  is  projected  depending  on  the 
conditions  in  which  the  woimded  vein  is  placed.  If  there  be  any  pressure 
between  the  wound  and  the  heart,  as  of  a  ligatiu'e  npon  the  vessel  ;  if  the 
position  of  the  part  be  such  as  to  favour  the  gravitation  of  the  blood  towards 
the  woimd  ;  or  if  the  muscles  of  the  limb  be  made  to  contract,  the  force  of  the 
flow  of  blood  will  be  increased. 

When  an  Artery  is  wounded,  the  blood  that  escapes  is  of  a  bright  vermilion 
or  scai'let  colour.  It  flows  by  jets,  synchronous  with  the  contractions  of  the 
left  venti'icle ;  between  each  jet  the  flow  does  not  cease,  but  the  stream 
becomes  continuous.  In  the  great  majority  of  cases  the  jet  comes  only  fi'om 
the  proximal  aperture,  dark  blood  issuing  from  the  distal  opening  in  a  con- 
tinuous and  trickling  stream  ;  but  in  some  situations  a  jet  of  blood  of  arterial 
character  may  issue  from  the  distal  as  well  as  from  the  proximal  end  of  the 
cut  vessel,  as  in  wounds  of  the  palmar  and  plantar  arches,  or  of  the  arteries  of 
the  forearm.  As  the  blood  flows,  the  jet  lessens  in  height,  in  consequence 
of  the  weakening  of  the  heart's  action.  The  height  and  force  of  the  jet  in  all 
cases  depend  greatly  on  the  size  of  the  vessel ;  thus  the  jet  from  the  femoral 
artery  is  stronger  than  that  from  a  muscular  branch  of  the  tliigh.  When  a 
small  arterial  branch  is  wounded  near  its  origin  from  the  main  trunk,  the  jet 
will  always  be  forcible  and  free ;  so  also  the  proximity  to  the  centre  of  the 
circulation  wall  influence  materially  the  force  with  which  the  blood  is  propelled 
from  the  woimd  in  the  vessel. 

Extravasation. — ^^Vhen  the  blood  is  not  poured  out  on  the  surface,  but 
escapes  from  a  woimded  vessel  into  the  areolar  tissue  of  a  part,  the  substance 
of  organs,  or  internal  cavities,  it  is  termed,  an  Extravasation.  In  these  cases 
there  are  not  the  ordinary  local  signs  of  an  external  ha3morrhage ;  but  other 
local  phenomena,  such  as  swelling,  dulness  on  percussion,  displacement  of 
organs  or  parts,  discoloration  of  the  sldn  and  subjacent  areolar  tissue,  indi- 
cate that  blood  is  being  poured  out  subcutaneously ;  and  we  judge  of  the  quantity 
of  the  blood  that  has  escaj)ed,  not  only  by  the  extent  of  these  local  phenomena, 
but  by  the  general  effect  produced  ujDon  the  system  by  its  loss. 

Constitutional  Effects  of  Haemorrhage. — These  depend  upon  the  quan- 
tity of  blood  lost,  on  the  rapidity  with  whicli  it  is  poui'ed  out,  on  the  state  of 
the  patient's  constitution,  and  on  the  vessel  wliich  furnishes  the  bleeding. 

When  a  large  quantitj'^  of  blood  is  suddenly  lost,  as  wlien  a  main  artery  is 
cut  across  or  an  aneurism  biu'sts,  the  patient  may  die  forthwith ;  falling  down 
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ill  a  state  of  spicopo,  with  a  pale  cold  surface,  lividity  about  the  lips  and  eyes, 
and  a  few  gasps,  sighs,  gi-eat  restlessness,  and  convulsive  movements  of  the 
limbs  before  he  expires.  If  the  quantity  lost  be  not  so  great  as  to  produce 
death,  but  be  yet  very  considerable,  the  patient  becomes  faint  and  sick,  with 
coldness  and  pallor  of  the  surface,  great  restlessness  and  agitation,  thirst,  noises 
in  the  ears,  and  failure  or  complete  loss  of  sight.  If  the  quantity  lost,  though 
considerable,  be  not  so  great  as  this,  or  be  spread  over  a  greater  interval  of 
time,  so  that  the  patient  is  enabled  to  rally  between  the  reciu-rences  of  the 
hsemorrhage,  a  state  of  ana3mia  wiU  be  induced,  characterised  by  pallor  of  the 
skin  and  of  the  mucous  membranes,  palpitation  of  the  heart,  rushing  noises  in 
the  head,  amaurosis,  a  tendency  to  syncope  when  in  the  erect  position,  oedema 
of  the  extremities,  and  general  debUity  of  the  system. 

After  excessive  loss  of  blood  the  patient  may  gradually  rally,  and,  as  the 
vital  fluid  is  reproduced  iii  liis  system,  he  may  recover  without  any  bad  effects ; 
or  he  may  fall  into  a  state  of  anaemia,  which  may  perhajDS  never  be  completely 
recovered  from,  and  may  be  associated  with  various  forms  of  local  debility  and 
disturbance  of  functions.  After  very  abundant  loss  of  blood,  "  hsemorrhagic 
fever"  is  apt  to  set  in,  characterised  by  a  tendency  to  reaction  in  the  system, 
with  extreme  irritability  of  the  heart  and  arteries.  It  is  irritative  fever  con- 
joined wdth  anaemia.  There  is  but  a  small  qiiantity  of  blood  in  the  system, 
and  the  Jieart  and  arteries  make  violent  efforts  to  diive  it  forwards.  This 
condition  is  marked  by  the  symptoms  of  extreme  loss  of  blood,  alternating 
■with  periods  of  intermittent  reaction  ;  the  pulse  becomes  much  hurried, 
fluttering,  jerking,  and  irregular  in  force  and  fi-equency  ;  there  is  slight  flush- 
ing of  the  face  and  brOIiancy  of  the  eyes,  rapidly  passing  again  into  pallor  and 
syncope  ;  and  if  the  hsemorrhage  eventually  prove  fatal,  deliiium  and  convul- 
sions, with  excessive  restlessness,  usually  precede  death.  The  rallying  power 
is  greater  in  the  yoimg  than  in  the  old.  In  advanced  life  blood  is  slowly  repro- 
duced ;  and  a  great  loss  of  so  complex  a  fluid,  whether  by  accident  or  in  an 
operation,  is  seldom  completely  recovered  from,  and  often  leads  to  the  develop- 
ment of  dangerous  or  even  fatal  secondary  diseases  of  a  low  type.  As  has 
already  been  stated  at  p.  G,  it  is  in  this  way  that  excessive  loss  of  blood  at  an 
operation,  as  for  stone  in  an  aged  man,  often  proves  indirectly  and  remotely 
fatal.  The  body  of  a  person  who  has  died  from  the  effects  of  haemorrhage 
presents  a  peculiarly  blanched,  semi-transparent,  waxen  look  ;  the  lips,  alse  of 
the  nose,  and  finger-nails,  have  a  somewhat  livid  appearance,  contrasting 
strongly  with  the  clear,  yellowish-white  hue  of  the  general  surface.  Arterial  is 
more  dangerous  than  venous  haemorrhage.  The  same  quantity  of  blood 
poured  out  from  a  woimded  artery  will  produce  a  greater  effect  on  the  system 
than  an  equal  loss  of  blood  from  a  divided  vein.  Children  bear  the  loss  of 
blood  badly — a  very  small  quantity  may  induce  fatal  syncope  in  infants. 

Treatment. — The  General  Treatment  of  haemoiThage  is  sufficiently  simple. 
After  the  flow  of  blood  has  been  arrested  by  proper  local  means,  such  as  will 
hereafter  be  described,  the  effects  of  its  loss  are  usually  speedQy  recovered  from 
by  rest  and  good  nourishment.  In  some  cases,  however,  the  nutritive  process 
becomes  permanently  impaired,  and  a  state  of  clu-onic  anfemia  is  induced  ; 
which,  notwithstanding  the  administration  of  chalybeate  preparations,  may 
continue  through  life,  and  terminate  in  cachexia,  phthisis,  or  diarrhoea. 

When  the  loss  of  blood  is  considerable,  and  is  attended  !iy  symptoms  of 
much  prostration,  it  may  be  necessary  to  have  recourse  to  immediate  measures 
in  order  to  prevent  the  syncope  from  being  fatal.  With  this  view  the  patient 
should  be  laid  recumbent,  vnVn  the  head  low  ;  and  pressure  may  l)e  exercised 
upon  the  abdominal  aorta  or  the  main  arteries  of  the  limbs,  so  a.s  to  confine  the 
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blood  as  much  as  possible  to  the  nervous  and  circulatory  centres.  If  deatli 
appear  imminent  from  the  efl'ects  of  the  haemorrhage,  as  happens  in  some  cases 
of  flooding,  transfusion  of  blood  may  be  had  recourse  to ;  the  influence  of 
which,  in  restoring  the  failing  powers  of  the  heart  and  nervous  system,  is 
immediate  and  most  striking,  and  has  been  unquestionably  determined  by  the 
observations  of  Dr.  Blundell  and  other  obstetricians. 

The  operation  of  Transfusion  is  one  of  some  delicacy,  and  requires  care,  lest 
mischief  be  occasioned  by  the  injection  of  air  together  witli  the  transfused 
blood — an  accident  that  would  probably  prove  fatal  to  the  patient.  If  the 
proper  transfusing  apparatiis,  such  as  Higginson's  or  Blundell's,  by  which  the 
blood  may  be  injected  without  the  risk  of  admix tiu'e  of  air,  and  of  a  proper 
temperature,  be  not  at  hand,  an  ordinary  hydrocele-syringe,  capable  of  holding 
about  six  ounces,  and  fitted  with  stop-cock  and  cannula,  may  be  used.  An 
opening  of  sufficient  size  having  been  made  in  one  of  tlae  larger  veins  at  the 
bend  of  the  arm  or  about  the  instep,  and  the  cannula  having  been  introduced 
for  about  an  inch,  the  syringe,  previously  warmed,  should  be  filled,  and  about 
twelve  ounces  of  freshly  di-awn  human  blood  slowly  but  steadily  injected,  the 
limb  being  placed  in  such  a  position  as  to  favour  its  transmission  to  the  heart. 
In  perfomiing  this  ojDeration  the  principal  points  to  be  attended  to  are  ;  the 
proper  introduction  of  the  cannula  iato  the  vein  with  as  little  injury  as  possible 
to  its  coats  ;  the  perfect  freedom  of  the  whole  apparatus  from  bubbles  of  air  ; 
and  the  steady  but  rapid  performance  of  the  operation,  so  as  to  avoid  coagu- 
lation and  deterioration  of  the  blood.  If  transfusion  be  determined  on,  it 
should  not  be  delayed  mitil  the  last  moment,  when  the  agony  of  death  has 
already  commenced  ;  as  then  the  actions  of  the  nervous  and  circulatory  systems 
may  be  so  impaii-ed  that  the  patient  is  no  longer  recoverable,  or,  if  temporarily 
so,  Avill  speedily  relapse  into  a  state  of  fatal  disease. 

The  Local  Treatment  of  haemorrhage  will  be  fuUy  described  in  the  next 
chapter. 


CHAPTER  XII. 
— » — 

ARREST  OF  ARTERIAL  HEMORRHAGE. 

The  arrest  of  arterial  hajmorrhage  is  perhaps  the  most  important  topic  that 
can  engage  the  sui'geon's  attention,  as  on  the  safe  accomplishment  of  this  the 
success  of  every  operation  is  necessarily  dependent.  In  studyuig  this  subject 
we  must  first  investigate  the  Means  that  are  adopted  by  Nature  for  the 
Suppression  of  the  Hsemorrhage  ;  and,  secondly,  the  imitation  of  these  by 
Surgical  Ai't. 

NATURAL  ARREST  OP  HEMORRHAGE. 

The  history  of  the  investigations  into  the  means  adopted  by  nature  for  the 
arrest  of  haemorrhage  is  full  of  interest  to  the  Sui'geon,  and  is  excellently  given 
in  Jones's  work  on  Hceniorrhage.  No  subject  in.  surgery  aftbrds  a  stronger 
evidence  of  the  advantage  of  the  applicatiou  of  "  Experimental  Pathology  "  to 
practice,  than  this,  as  our  knowledge  of  it  has  been  Avholly  gained  by  experi- 
ments on  the  lower  animals. 

Petit,  who  published  several  memoirs  on  this  subject  in  1731  and  foUo-\raig 
years,  states  that  hajmorrhage  is  arrested  by  the  formation  of  two  clots — one 
outside  the  vessel,  which  he  calls  the  "  Gouvercle  ; "  the  other  inside,  the 


niSTOllY.   TEMrOEARY  NATUEAL  MEANS. 


109 


"  Bouchon  ;  "—the  first  being  Ibruied  by  the  hist  drops  of  blood  that  issue,  the 
second  by  the  few  drops  that  are  retained.  These  clots  by  their  adhesion  stop 
the  bleeding.  AVheu  a  ligatiu-e  is  applied,  a  sindlax  clot  forms  above  and 
below  it.    He  recommends  compression  and  the  support  of  the  clot. 

Morand,  in  1736,  added  much  of  interest.  He  admitted  the  formation  of 
coagula,  but  insisted  on  the  changes  in  the  artery  itself ;  which,  he  showed, 
became  corrugated,  contracted,  and  retracted.  Morand  entertained  erroneous 
views  as  to  the  structure  and  functions  of  arteries,  but  he  established  the  great 
fact  that  changes  occur  in  the  artery  itself. 

Kirkland,  in  1763,  wrote  an  excellent  treatise  on  the  subject.  He  showed 
that  hemorrhage  was  lessened  by  swooning,  and  that  an  artery  contracted  up 
to  its  nearest  collateral  branch  ;  and  he  was  of  opinion  that  the  coaguliun  did  not 
ai-rest  the  bleeding.  His  views  were  adopted  and  supported  by  White,  Gooch, 
Aikin,  and  other  surgeons  of  liis  day. 

J.  Bell  took  a  retrograde  step  by  denying  the  retraction  and  contraction  of 
the  artery,  and  the  importance  of  the  internal  coagukmi,  and  by  attributing 
the  arrest  of  hremorrhage  solely  to  the  injecting  of  the  surrounding  areolar 
tissue  with  blood. 

It  was  not  until  1805  that  Mr.  Jones,  by  a  series  of  admirably  conducted 
investigations,  finally  determined  the  mode  in  which  the  arrest  of  ha3morrhage 
takes  place.  Since  his  time  but  little  has  been  added  to  our  knowledge  of  the 
subject,  so  complete  was  his  examination  of  it. 

The  Natural  Arrest  of  Arterial  Hcemorrhage  is  effected  by  means  that  in  the 
first  instance  are  temporary,  but  afterwards  permanent. 

Temporary  Means. — The  means  which  arrest  temporarily  the  flow  of  blood 
from  an  artery  are  threefold.  If  the  vessel  be  small,  as  the  facial  or  radial, 
they  are  sufficient  in  many  cases  to  stay  the  haemorrhage  without  the  inter- 
ference of  the  Surgeon  ;  and,  whatever  be  the  size  of  the  vessel,  his  operations 
are  materially  assisted  by  the  effort  which  nature  makes,  though  it  may  be  an 
unsuccessful  one,  to  prevent  a  fatal  escape  of  blood.    They  consist  in  : 

1.  The  Coagulation  of  and  an  Alteration  in  the  Constitution  of  the  Blood. 

2.  A  Diminution  of  the  Force  of  the  Heart's  Action,  and  consec[uently  of  the 
pressure  on  the  inner  coat  of  the  vessel. 

3.  Certain  Changes  effected  in  and  around  the  Artery. 

1.  The  Coagulation  of  the  Blood  in  and  aroimd  the  wounded  artery  is  the 
first  and  most  important  means  adopted  by  nature  for  the  arrest  of  haemorrhage. 
Were  it  not  for  the  property  of  coagulation  possessed  by  the  blood,  that  fluid 
would  continue  to  drain  away  from  any  cut  artery,  however  small,  until  Life 
became  extinct.  But  the  coagulation  of  the  blood  is  sufficient  of  itseK,  in  most 
cases,  and  in  all  cases  of  vessels  below  a  certain  size,  to  close  the  opening  in  the 
artery  and  so  to  arrest  the  further  escape.  The  Alteration  that  takes  place  in 
the  Blood  consists  in  an  increase  of  its  coagulability  as  it  flows.  The  blood 
that  escapes  from  a  wounded  artery  has  from  the  fu-st  a  tendency  to  glaze  and 
coagulate  about  the  cut  vessel,  so  as  to  offer  a  mechanical  obstacle  to  the  fiuther 
escape  of  blood  from  it.  This  of  itself  is  sufficient  in  the  smaller  vessels  to 
arrest  the  hajmoiThage  ;  the  more  so,  as  has  been  pointed  out  by  Hewson  in 
consequence  of  the  last  flowing  blood  being  more  coagulable  than  the  fu'st. 

2.  The  Diminution  in  the  Force  of  the  Heart's  Action,  o-wing  to  the  j)atient 
becoming  faint  or  collapsed,  exercises  a  very  material  influence  in  arresting  the 
flow  of  blood  from  an  artery.  The  forcible  manner  in  which  the  jet  of  blood  is 
propelled  at  each  systole  of  the  ventricle,  is  the  principal  obstacle  to  the  coagu- 
lation of  the  blood  around  and  within  the  cut  vessel ;  for  not  only  does  the 
movement  of  the  blood  prevent  coagulation,  but,  so  long  as  the  jet  is  more 
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powerful  than  the  cohesion  of  the  clot,  it  will  certainly  wash  the  coaguliun 
away.  As  the  hlood  Hows,  and  the  heart's  impulse  gradually  lessens  in  force, 
the  jet  becomes  lower  and  lower  ;  until  at  last,  when  faintness  comes  on,  it  is 
almost  entu-ely  arrested,  and  time  is  afforded  for  the  formation  and  the  deposit 
of  a  coagulum  in  the  vicinity  of  the  wound.  The  collapse  consequent  on 
excessive  and  sudden  loss  of  Wood  may  therefore  he  looked  upon  as  one  of  the 
safeguards  of  the  patient — as  one  of  the  means  adopted  hy  nature  for  the 
removal  of  its  own  occasioning  cause,  and  should  therefore  not  be  too  speedily 
counteracted  by  stimulants  or  in  any  other  way. 

3.  The  Changes  that  take  jplace  in  and  around  the  Vessel  itself  are  those  upon 
which  the  final  arrest  of  the  bleeding  Ls  dependent.  They  consist  in  the 
Betraction  of  the  artery  within  its  sheath,  in  the  Contraction  of  the  cut  ends 
and  in  the  Formation  of  a  Coagulum  aroimd  its  exterior,  and  in  its  interior. 

When  an  artery  is  cut  across,  it  immediately  retracts  within  its  slieath,  the 
interior  of  which  is  left  rough,  and  uneven.  Through  this  uneven  channel  the 
blood  is  projected,  either  flowing  freely  externally  or  being  extravasated  into 
the  neighbouring  areolar  tissue,  according  to  the  direction  and  state  of  the 
wound.  As  the  blood  flows  over  the  roughened  surface  of  the  sheath,  it 
becomes  entangled  in  the  fibres,  and  tends  to  coagulate  upon  them ;  this 
tendency  to  coagulation  is  favoiu'ed  by  the  increased  plasticity  of  the  blood  as 
it  flows,  and  by  the  diminution  of  the  propulsive  force  with  which  it  is  carried 
on.  By  the  conjoined  operation  of  these  causes  a  coagulum  is  formed,  which, 
though  lying  within  the  sheath,  is  outside  to,  and  extends  beyond,  the  artery  ; 
and  is  hence  termed  the  external  coagulum.  It  is  usually  somewhat  cylindrical, 
and  often  looks  like  a  continuation  of  the  vessel,  being  at  iirst  perforated  by  a 
hollow  track,  through  which  the  stream  of  blood  continues  to  flow.  As  it 
increases,  the  hollow  becomes  closed  by  the  concentric  deposit  of  coagulum. 
The  hollow  track  leading  fi-om  the  sm-face  of  the  coagulum  to  the  woimd  in  the 
artery,  has  been  especially  described  and  dwelt  upon  by  Amussat.  This 
coagulimi  acts  mechanically  by  blocking  up  the  end  of  the  artery,  and  also  by 
compressing  the  vessel  within  the  sheath  ;  thus  constituting  the  first  baiiier  to 
the  haemorrhage.  The  formation  of  the  external  coagulimi  is  thus  in  a  great 
measm-e  dependent  on  the  retraction  of  the  artery  within  its  sheath. 

The  next  changes  that  take  place  in  the  artery,  and,  indeed,  that  are  to  a 
certain  extent  simultaneous  with  those  that  have  just  been  described,  are,  its 
Contraction  and  the  formation  of  the  Internal  Coagulum. 

The  Contraction  of  the  cut  artery  commences  immediately  after  its  division, 
and  may  of  itseK  be  sufficient  to  close  the  smaller  arteries.  Tlius,  dming  an 
operation,  we  may  often  see  an  artery  which,  when  fu'st  cut,  jetted  a  stream  of 
blood  as  large  as  a  straw,  gradually  contract  in  size  until  it  cease  to  bleed, 
OAving  simply  to  this  contraction.  In  a  larger  artery  tliis  process  is  not 
sufficient  to  close  completely  the  vessel,  but  merely  gives  its  cut  end  a  conical 
shape,  diminishing  greatly  the  apertm-e,  and  converting  it  into  a  kind  of  pin- 
hole at  the  end  of  the  artery. 

In  proportion  as  the  open  end  of  the  artery  is  obstnicted  by  the  external 
coagulum  and  contracts  in  diameter,  the  blood  is  propelled  with  more  and  more 
difficulty  through  it,  until  at  last  it  escapes  in  but  a  small  and  feeble  stream,  or 
even  becomes  completely  at  rest,  allowing  its  fibrine  to  be  deposited  in  a 
slender  coagulum,  which  plays  a  more  important  part  in  the  permanent  than  in 
the  temporary  aiTest  of  the  bleeding.  To  the  formation  of  this  Internal 
Coagulum  the  contraction  of  tlie  vessel  is  subservient.  This  coagulum  is 
slender  and  of  a  conical  shape,  the  base  being  attached  to  tlie  mai'guis  of  the 
aperture  in  the  vessel,  and  the  apex  extending  iipwards.    It  has  no  point  of 
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attachment  except  by  its  base,  the  apex  and  sides  being  perfectly  free  ;  it  is  at 
first  composed  eutii'ely  of  coaguliim  of  a  firm  fibrinous  character,  no  exudative 
matter  entering  into  its  composition  at  tliis  period,  though  after-changes  of  an 
important  character  occur  within  it.  The  importance  of  the  internal  coagulum 
as  a  temporary  means  of  aiTesting  hajmorrhage,  though  great,  has,  I  tliink,  been 
overestimated.  It  is  not  formed  at  all  in  certain  states  of  the  blood,  when  that 
fluid  is  devoid  of  plasticity  ;  and  in  some  cases  the  proximity  of  a  collateral 
branch  to  the  cut  end  of  the  vessel  appears,  by  preventing  the  stasis  of  the  blood 
'v\'itlun  it,  to  interfere  with  coagulation.  Even  when  it  is  formed,  it  is  of  but 
little  service,  so  far  as  the  primary  arrest  of  the  ha3morrhage  is  concerned,  not 
being  deposited  imtil  after  the  flow  of  blood  has  been  checked  by  other  ineans, 
such  as  the  deposit  of  the  external  coagulimi  and  the  contraction  of  the  vessel. 
After  it  is  formed,  it  is  useful  in  acting  as  a  dajnper,  and  in  breaking  the  force 
of  the  wave  of  blood  against  the  cut  end  of  the  vessel.  It  is  in  the  permanent 
arrest  of  hemorrhage  that  the  internal  coagulum  is  of  great  importance.  After 
the  hccmorrhage  from  the  cut  artery  has  been  arrested  temporarily  by  the 
means  that  have  been  indicated,  nature  proceeds  to  secure  the  vessel  by  perma- 
nently occluding  it. 
Permanent  Closure  of  a  cut  artery  is  efl'ected  by  two  processes  : 

1.  Adhesive  Inflammation  set  up  in  the  vessel  and  the  surrounding  parts. 

2.  Continued  Contraction  of  the  artery. 

1.  Adhesion. — A  few  hours  after  the  division  of  the  artery,  lymph  is  found 
to  have  been  poured  out  both  "within  and  on  the  outside  of  the  injured  vessel. 
The  lymph  that  is  thrown  out  within  the  vessel  forms  the  most  important 
part  of  the  internal  coagulum,  and  tends  materially  to  the  permanent  closure 
of  the  wound.  It  is  effused  fi-om  the  cut  surface  of  the  internal  and  middle 
coats,  around  and  immediately  within  the  contracted  orifice  of  the  vessel, 
forming  a  small  nodule  projecting  into  its  interior.  If  an  internal  clot  have 
already  formed,  this  plastic  nodule  is  deposited  underneath  it,  or  is  efiiLsed  into 
its  base  ;  if  no  temporary  clot  have  formed,  a  conical  mass  of  coagulum  will  be 
deposited  upon  this  nodule,  in  obedience  to  that  law  of  pathology  by  which 
blood  tends  to  coagulate  upon  inflamed  points.  When  fully  formed,  this 
coagulum  difl'ers  materially  in  structiu'e  at  different  points.  At  its  base  it  is 
fiiin,  of  a  brownish  or  buff  colour,  and  is  composed  principally  of  fibiine  ; 
above  this  it  becomes  dark,  morone  coloured,  and  ends  in  a  long  tail-like  pro- 
jection of  simple  clot,  which  extends  up  to  the  nearest  large  collateral  branch. 
The  important  part  of  this  coagulum,  pathologically  speaking,  is  its  plastic 
base  :  the  rest,  however  long  it  may  be,  is  of  no  use  in  the  permanent  closure 
of  the  vessel ;  but,  like  the  internal  clot  already  described,  merely  serves  to 
break  the  shock  of  the  blood-stream. 

Coincidently  with  these  changes  in  the  interior  of  the  vessel,  important 
phenomena  occur  on  its  exterior.  Inflammation  takes  place  in  the  sheath  and 
in  the  surroimding  parts,  a  round  or  ovoid  mass  of  fibrine  being  here  efi'used, 
which  is  at  first  mixed  up  with  the  external  coagulum  ;  the  colouring  matter 
of  this,  however,  gradually  becomes  absorbed,  leaving  the  plastic  matter 
accumulated  in  a  mass,  and  completely  blocking  up  the  end  of  the  vessel  from 
the  outside, 

2.  Contraction. — Under  the  influence  of  the  inflammation  set  up  within  and 
around  it,  the  artery  goes  on  contracting,  until  it  embraces  the  included 
coagulum  so  firmly  that  it  would  appear  as  if  this  were  adherent  to  every  part 
of  it,  and  some  difticulty  is  experienced  in  sejiarating  them.  That  the  coagulum 
and  artery  are  not  adherent  I  have  ascertained  by  finding,  on  careful  dissec- 
tion, that  the  transverse  stria)  of  the  lining  membrane  of  the  artery  are  always 


172 


ARREST  OF  ARTERIAL  HAEMORRHAGE. 


visible,  althougli  the  coats  of  the  vessel  are  often  stained  nearly  Llack  hy  the 
imbibition  of  the  colouring  matter  of  the  blood.  The  contracted  vessel  usually 
assumes  a  conical  shape  ;  but  in  some  cases  I  have  seen  the  contraction  com- 
mence suddenly,  the  narrowed  part  being  perfectly  cylindrical  for  the  distance 
of  about  an  inch. 

The  changes  that  have  just  been  described  are  those  which  take  place  in  the 
proximal  end  of  the  artery.  In  the  distal  or  inferior  end,  occlusion  is  effected 
by  the  same  processes  essentially,  but  the  retraction  and  contraction  of  the 
vessel  are  not  so  complete  and  extensive,  and  the  coagulum  is  usually  smaller 
both  inside  and  oiitside  ;  in  some  cases,  indeed,  the  internal  coagulum  is 
deficient.  The  less  perfect  closiu-e  of  the  distal  end  may,  as  Mr.  Guthrie 
suggests,  be  the  cause  of  the  more  frequent  occurrence  of  hemorrhage  from  it. 

The  ultimate  change  that  takes  place  in  the  divided  artery  is  the  transforma- 
tion of  its  cut  extremity,  up  to  the  first  collateral  branch,  into  a  dense  fibro- 
cellular  cord.  This  is  efl'ected  by  the  plastic  efi'usion  inside  and  outside  the 
artery,  with  the  cut  and  contracted  vessel  in  the  centre,  developing  into  fibro- 
cellular  tissue. 

Arrest  of  Haemorrhage  from  a  Punctured  or  Partially  Divided 
Artery  is  effected  in  a  somewhat  different  manner  from  what  has  been  just 
now  described  ;  the  difference  consisting  in  the  changes  that  go  on  in  the 
neighboiu'hood  of  the  wound.  If  the  woimd  in  the  soft  parts  covering  the 
artery  be  of  small  size  and  oblique  in  dii-ection,  so  that  the  blood  does  not 
escape  with  too  great  facility,  it  will  be  found  that  the  temporary  arrest  of  the 
haemorrhage  takes  place  by  an  extravasation  of  blood  occurring  between  the 
artery  and  its  sheath,  by  which  the  vessel  is  not  only  compressed,  but  the  rela- 
tions between  the  wound  and  the  ajierture  in  the  sheath  are  altered.  This 
stratum  of  coagulated  blood  extends  for  some  distance  within  the  sheath,  above 
and  below  the  wound,  opposite  to  which  it  is  thicker  than  elsewhere.  Coagirlimi 
may  likewise  be  formed  in  the  tissues  of  the  part  outside  the  sheath,  by  which 
the  vessel  is  still  further  compressed,  and  the  tendency  to  the  escape  of  blood 
proportionately  lessened. 

The  permanent  closure  of  the  pimcture  is  effected  by  adliesive  inflammation. 
Lymph  may  be  effused  in  such  a  way  as  to  be  sufficient  merely  to  plug  the 
wound  in  the  coats,  or  it  may  be  in  sufficient  quantity  to  obliterate  the  whole 
of  the  interior  of  the  artery,  producing  comi^lete  occlusion  of  it.  In  order  that 
the  woimd  in  the  artery  should  unite  without  obliterating  the  cavity  of  the 
vessel,  but  simply  by  the  fonnation  of  a  cicatrix  in  the  coats,  it  is  necessary 
that  it  be  below  a  certain  size  ;  but  this  size  wiU  vary  according  to  its  direction. 
If  the  wound  be  longitudinal  or  slightly  obliqiie,  it  will  be  more  likely  to  mute 
in  this  way  than  if  transverse.  Mr.  Gutlirie  states  that,  in  an  artery  of  the 
size  of  the  temporal,  a  small  longitudinal  woimd  may  sometimes  heal  without 
obliteration  of  the  vessel,  though  this  very  rarely  happens  in  arteries  of  lai-ger 
size.  If  a  vessel  of  the  size  of  the  femoral  be  oj)ened  to  the  extent  of  one- 
fourth  of  its  circumference,  there  is  no  proof  that  the  wound  can  heal  ■ndthout 
obliteration  of  the  cavity  of  the  artery ;  bi;t  when  the  longitudinal  woimd 
is  very  small  in  a  large  artery,  little  more  than  a  pimctiu-e,  closure  may 
possibly  take  place  simply  by  its  cicatrisation.  The  plastic  matter  forming 
the  cicatrix  is  thrown  out  by  the  external  coat  of  the  artery.  The  internal  and 
middle  coats  do  not  imite  strongly,  the  aperture  in  them  being  merely  filled  up 
Ijy  a  plug  of  lymph  ;  hence  the  artery  ahvays  continues  weak  at  tliis  point,  and 
may  eventually  become  aneurismal. 

If  an  artery  of  the  second  or  third  magnitude,  as  the  axillary  or  femoral, 
be  divided  to  one-fom'th  or  more  of  its  circumference,  either  fatal  haemorrhage 
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or  the  fonnation  of  a  traumatic  auoiirism  will  take  place.  In  those  conipa- 
ratively  rare  cases,  however,  iji  which  tlie  hemorrhage  is  ai-rested  without 
these  consequences  ensuing,  it  will  be  found  tluvt  it  is  so,  hy  the  vessel 
becoming  obliterated  by  a  plug  of  lymph,  wliich  is  poiu-ed  out  at  the  wounded 
part  and  gradually  encroaches  on  the  cavity  of  the  artery,  until  complete 
obliteration  is  produced,  and  the  vessel  at  the  seat  of  obstruction  becomes  con- 
verted into  a  fibro-cellular  cord. 

SURGICAL  TREATMENT  OF  ARTERIAL  HEMORRHAGE. 

The  object  of  the  Surgeon,  in  any  means  that  he  adopts  for  the  suppression 
of  arterial  htemorrhage,  is  to  imitate,  hasten,  or  assist  the  natural  processes,  or 
to  excite  analogous  ones.  All  his  means  act  by  increasing  the  retraction  and 
contraction  of  the  arterial  coats,  by  forming  an  artificial  coagulum,  or  by  exciting 
adhesive  inflammation  in  and  around  the  vessel. 

The  danger  from  arterial  htemorrhage,  and  the  measures  that  must  be  adopted 
to  meet  it,  vary  according  to  the  size  of  the  vessel.  Under  all  circumstances 
the  Sm-geon  should  bear  in  mind  the  excellent  advice  given  by  Mr.  Guthrie, 
never  to  fear  bleeding  from  any  artery  on  which  he  can  lay  his  finger  ;  the 
pressure  of  this  readily  controlling  the  bleeding  from  the  largest  vessels,  pro- 
vided it  can  be  fairly  applied,  or  the  cut  end  of  the  artery  seized  between  the 
finger  and  thiunb.  Thus,  in  amputation  at  the  hip  and  shoulder-joints,  the 
assistant  readily  controls  the  rush  of  blood  from  the  femoral  and  axillary 
arteries  by  grasping  them  between  his  fingers.  Above  all,  the  Surgeon  should 
never  dread  ha3morrhage,  nor  lose  his  presence  of  mind  when  it  occurs.  If 
recourse  be  had  to  effectual  means  for  its  suppression,  it  can  always  be  at  least 
temporarily  arrested.  And  on  no  accoimt  should  any  one  who  pretends  to  the 
character  of  Surgeon  have  recourse  to  inefficient  means  to  stop  it,  and  imagine 
that  he  can,  by  covering  up  the  wound  with  rags,  handkerchiefs,  &c.,  j)revent 
the  escape  of  blood.  These  means  only  hide  the  loss  that  is  going  on,  and,  by 
increasing  the  warmth  of  the  parts,  prevent  the  contraction  of  the  vessels,  and 
favour  the  continuance  of  the  bleeding.  In  all  circumstances,  therefore, 
bleeding  woimds  should  be  opened  up,  the  coagula  gently  removed  from  their 
surface,  by  means  of  a  piece  of  soft  sponge  or  a  stream  of  cold  water,  and  the 
part  Avell  cleaned.  In  this  way  "  you  look  your  enemy  in  the  face,"  and  can 
adopt  efficient  means  for  the  permanent  arrest  of  the  haemorrhage. 

The  flow  of  blood  through  a  Hmb  may  be  controlled  for  a  temporary  pui-pose, 
as  during  an  operation,  by  the  compression  of  the  main  artery  by  the  hands  of 
an  assistant.  This  may  be  done  in  the  lower  extremity  by  pressing  the  femoral 
artery  against  the  brim  of  the  pubic  bone,  and  in  the  upper  extremity  by  com- 
pressing the  subclavian  against  the  first  rib,  or  the  brachial  against  the  shaft  of 
the  humerus.  The  pressure  should  be  made  by  grasping  the  limb  with  one 
hand  in  such  a  way  that  the  index  and  middle  fingers  bear  upon  the  artery, 
and  press  it  directly  against  the  subjacent  bone.  If  the  limb  be  large,  or  if  long- 
continued  pressure  be  requii-ed,  the  same  fingers  of  the  other  hand  should  be 
firmly  applied  upon  those  that  are  already  compressing  the  vessel.  In  some 
cases,  especially  when  the  subclavian  or  external  iliac  requii'cs  to  be  compressed, 
the  handle  of  a  large  key,  or  the  end  of  a  desk-seal,  covered  with  leather,  will 
be  found  the  most  convenient  instrument  for  ajjplying  the  pressure. 

In  "particular  and  exceptional  instances,  where  the  artery  has  become  un- 
usually deeply  seated — as,  for  instance,  where  the  clavicle  has  been  pushed  up 
above  the  subclavian  by  an  aneurismal  tumour — and  when  ordinary  means  fail 
in  effecting  a  secure  compression  of  the  vessel,  a  very  effectual  mode  of  con- 
trolling the  flow  of  blood  through  it  has  been  adopted  by  Syme.    Tliis  consists 
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in  raalcing  au  incision  tlirough  the  8kin  and  superficial  fascia  over  the  arteiy, 
so  tliat  the  fingers  of  the  assistant  may  be  brought  to  bear  ahnost  directly  upon 
th.e  vessel,  whicli  may  thus  be  securely  and  efficiently  compressed. 

In  most  cases,  however,  in  which  temporary  compression  of  the  artery  is 
required,  the  Toxmiiquet  should  be  einployed.  It  is  far  safer  to  trust  to  this 
instrument,  than  to  the  hands  of  an  assistant,  however  steady  and  strong. 
When  the  tourniquet  is  applied  with  a  sufficient  degree  of  tightness,  the  whole 
circulation  through  the  liinb  may  be  completely  arrested.  This  can  never  be 
done  by  tlie  compression  of  the  main  trunk  alone,  the  collateral  and  minor 
supplying  vessels  conveying  blood  into  the  limb  independently  of  it.  Then 
again,  if  the  operation  be  unexpectedly  protracted  from  any  cause,  the  fingers 
of  an  assistant  may  tire  or  stilfen  ;  and,  the  steadiness  of  theii'  pressure  becoming 
relaxed,  hjemorrhage  may  ensue.  For  these  reasons.  Surgeons  almost  invari- 
ably employ  the  tourniquet  in  amputations  ;  and  even  the  late  Mr.  Listen,  who 
at  one  period  of  his  career  discarded  this  instrument,  commonly  employed  it 
during  the  latter  years  of  his  Hfe.  There  are  tkree  tourniquets  used  by 
surgeons.  Petit's  consists  of  two  plates  attached  to  a  band,  which,  is  buckled 
round  the  limb  over  a  pad  that  lias  previously  been  applied  above  the  artery  to 
be  compressed  (Fig.  40).  By  the  action  of  a  quick  screw  the  plates  can  be 
separated,  the  band  tigbtened,  and  the  pad  forced  against  the  artery.  In 
applying  the  tourniquet,  care  should  be  taken  not  to  screw  it  up  until  the  very 
moment  when  the  compression  is  required,  and  then  to  do  so  quickly  and  with 
considerable  force,  lest  venous  congestion  of  the  limb  take  place,  by  tbe  veins 
being  compressed  before  the  cii'culation  in  the  arteries  is  arrested.  The  horse- 
shoe and  Signoroni's  and  Skey's  tourniquets,  appear  to  me  to  have  no  advantage 
over  the  one  described  ;  and  they  possess  the  disadvantage  of  not  compressing  the 
collateral  vessels,  and  consequently  of  commanding  the  cii'culation  in  a  less 
perfect  manner  than  tbe  ordinary  instrument. 

The  different  means  that  may  be  employed  for  the  permanent  arrest  of 
lia3morrhage  are,  1,  the  Application  of  Cold  ;  2,  Styptics  ;  3,  Cauterisation  with, 
tbe  Hot  Iron ;  4,  Pressure  ;  5,  Torsion  ;  6,  Ligature  ;  and  7,  Acupressure. 

1.  Application  of  Cold  is  sufficient  to  aiTest  the  general  oozing  of  arterial 
blood  wliicli  is  always  observed  on  a  cut  surface.  The  mere  exposure  of  a 
woimd,  which,  has  bled  freely  so  long  as  it  has  been  covered  up  by  pledgets  and 
bandages,  to  the  cold  air,  is  often  sufficient.  When  this  does  not  succeed,  the 
apx^lication  of  a  piece  of  Hnt,  soaked  in  cold  water,  will  usually  aiTest  the  flow 
of  blood.  Wlien  it  is  necessary  to  do  this  speedily,  as  in  some  operations  about 
the  air-passages,  a  small  stream  of  cold  water  may  be  allowed  to  di'ij)  into  the 
wound,  and  thus  cause  rapid  contraction  of  the  vessels,  and  consequent  cessa- 
tion of  bleeding.  In  cases  of  bleeding  into  some  of  tlie  liollow  cavities  of 
the  body,  as  the  rectum,  vagina,  or  mouth,  the  application  of  ice  is  advan- 
tageous. Its  use  slioiild  not,  how^ever,  be  too  long  continued,  lest  sloughing 
occur.  Indeed,  if  cold  do  not  speedily,  almost  at  once,  arrest  the  bleeding  by 
constricting  the  vessels,  it  is  better  to  have  recourse  to  other  and  more  efficient 
means. 

2.  Styptics  increase  powerfully  the  contraction  of  the  vessels,  and,  by  in- 
creasing the  rapidity  of  formation  and  the  firmness  of  the  coagulum,  tend  to 
arrest  the  hoemorrhage  ;  they  are  jirincipally  used  in  oozing  from  spongy  parts, 
or  in  bleeding  from  cavities  or  organs,  to  which  other  applications  cannot 
readily  be  made.  The  great  objection  to  their  emplopnent  in  some  wounds 
consists  in  their  tendency  to  modify  injuriously  the  character  of  the  surface, 
and  to  prevent  union  by  the  fii'st  intention.  The  most  useful  styptics  are  the 
sohition  of  perchloride  of  iron,  spirits  of  turpentine,  gallic  acid,  and  matico  ; 
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the  application  of  alum,  or  toucliing  a  bleeding  part  with  a  pointed  stick  of 
the  nitrate  of  silver,  is  also  serviceable.  Of  all  these,  the  solution  of  the 
perchloride  of  iron,  when  injected  into  or  applied  upon  a  bleeding  part,  acts  a.s 
the  readiest  and  most  efficient  hremostatic,  coagulating  the  blood  witli  remark- 
able i-apidity,  and  into  a  very  firm  clot.  In  order  to  apply  this  or  any  other 
styptic  effectually,  the  part  should  be  wiped  dry,  all  coagula  removed,  and  a 
piece  of  lint  or  cotton-wool,  soaked  in  the  solution  and  then  squeezed  nearly 
diy,  firmly  applied  and  maintamed  by  the  pressure  either  of  the  finger  or  of 
a  pad  and  bandage.  If  the  bleeding  proceed  from  a  mucous  canal,  that  should 
be  firmly  plugged  with  the  lint  so  prepared. 

3.  Cauterisation  by  means  of  the  red-hot  iron  was  almost  the  only  mode 
of  arresting  arterial  hsemorrhage  that  was  knoAvn  to  the  ancients.  It  is  now 
comparatively  seldom  employed,  but  yet  in  many  cases  it  is  of  the  most  un- 
questionable utility,  and  superior  to  any  other  means  that  we  possess  ;  more 
particularly  in  those  cases  in  which  the  haimorrhage  proceeds  from  a  soft  and 
porous  part  that  will  not  hold  a  ligature,  or  from  the  sm-face  of  which  many  points 
appear  to  be  bleeding  at  the  same  time.  A  somewhat  conical  iron  of  sufficient 
size  should  be  used,  and  the  hsemorrhage  will  often  be  staid  more  effectually  if 
it  be  applied  at  a  black,  than  at  a  red  or  white  heat.  As  the  actual  cautery 
blocks  up  the  artery  by  a  thick  slough  or  eschar,  there  is  always  danger  of  a 
recurrence  of  the  bleeding  when  this  separates,  and  the  Surgeon  must  be  on 
his  guard  about  the  sixth  or  eighth  day  lest  it  break  out  again. 

4.  Direct  Pressure  upon  the  bleeding  part  is  a  very  efficient  mode  of 
aiTesting  hajmorrhage  from  small  arteries.  It  is  not,  however,  applicable  to 
all  parts  of  the  body,  as  it  is  necessary  that  the  vessel  should  have  a  bone  sub- 
jacent to  it,  so  as  to  afford  a  point  of  counterpressure  ;  hence  it  cannot  readily 
be  employed  in  soft  and  moveable  parts,  as  the  throat  or  perinasum.  Pressure 
may  be  practised  in  various  ways.  Sometimes  the  mere  imiform  compression 
of  a  bandage  is  sufficient  to  arrest  the  heemorrhage  ;  thus  oozing  from  a  wound 
may  often  be  stopped  by  laying  down  the  flaps,  and  applying  a  bandage  rather 
tightly  over  them.  Sometimes  a  weight  applied  upon  this  will  tend  still 
further  to  arrest  the  bleeding  ;  as,  for  instance,  by  means  of  a  shot  or  sand-bag 
laid  upon  the  part.  In  the  case  of  bleeding  from  hollow  cavities,  as  the 
rectmn,  vagina,  or  nares,  the  hfemorrhage  may  be  arrested  by  the  jDressure  of  a 
plug  of  sponge  or  lint,  to  which  sometimes  a  styptic  may  advantageously  be 
added.  When  the  hsemon-hage  proceeds  from  the  puncture  of  a  small  or 
moderate-sized  artery,  as  of  the  temporal  or  brachial,  pressure  should  be  made 
against  the  adjacent  bone  ynth  a  graduated  compress  and  bandage,  and  be  con- 
tinued for  one,  two,  or  three  weeks,  until  complete  consolidation  of  the  wound 
takes  place,  the  vessel  becoming  obliterated.  The  graduated  compress  should  be 
at  least  an  inch  in  thickness,  and  made  of  a  series  of  pledgets  of  lint  of  a 
circular  shape,  gradually  diminishing  in  size.  It  should  be  applied  with  its 
pointed  end  resting  over  the  wound  in  the  vessel.  In  applying  it,  care  should 
be  taken  that  the  part  on  which  the  pressure  is  to  be  exercised  has  been 
thoroughly  dried  of  all  blood,  and  that  the  artery  is  commanded  above  the 
wound  by  a  tourniquet,  or  by  the  pressure  of  an  assistant's  fingers.  A  piece  of 
adhesive  plaster  should  then  be  laid  on  ;  and  a  thick  slice  of  a  phial-cork,  or  a 
fourpenny  piece,  wrapped  in  lint,  being  placed  on  tliis,  the  graduated  compress 
should  be  bandaged  tightly  over  the  whole.  When  applied  in  this  way,  pres- 
sure acts  by  inducing  adhesive  inflammation  and  obliteration  of  the  vessel  at 
the  point  compressed. 

5.  Torsion  op  Cut  Arteries  for  the  arrest  of  lioBmorrhage  is  mentioned 
by  Galen,    The  practice  seems  to  have  been  forgotten  until  about  1828.  It 
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was  revived  m  France  by  Amussat,  Velpeau  and  Thierry  ;  and  in  Germany 
hy  Fricke,  who  experimented  upon  and  practised  tliis  method  of  treating 
divided  arteries,  witli  much  ingenuity  and  perseverance.  But,  notwitlistanding 
the  efforts  made  to  force  it  on  tlie  attention  of  Surgeons,  it  was  gi-adually  aban- 
doned, even  by  its  strongest  advocates.  Torsion  has  not  found  much  favour 
amongst  Surgeons  in  tlus  coimtry,  and  has,  perhaps,  been  too  much  neglected.  It 
may  be  joractised  in  various  ways.  Thus,  Amussat  recommends  that  the  aitery 
be  drawn  out  for  about  half  an  inch  by  one  pair  of  forceps  ;  that  it  then  be 
seized  at  its  attached  end  with  another  forceps,  and  tliat  the  end  be  twisted  off 
by  about  a  dozen  turns.  Velpeau  and  Fricke  advise  that  the  end  be  not  taken 
off,  biit  merely  twisted  seven  to  eight  times,  according  to  the  size  of  the  vessel. 
Thierry  simply  seizes  the  artery  and  twists  it  in  the  direction  of  its  axis.  Tliere 
can  be  no  doubt  that  hemorrhage  from  the  largest  vessels  may  be  efficiently 
stopped  by  torsion.  Amussat  and  "Velpeau  repeatedly  used  it  to  close  the 
femoral,  brachial,  ulnar,  and  radial  arteries  in  amputations  of  the  thigh,  arm, 
and  fore-ann.  In  torsion  an  artery  is  placed  in  the  condition  of  one  that  ia 
lacerated  or  torn  througli.  The  internal  and  middle  coats  are  retracted,  and 
the  external  one  is  twisted  into  a  land  of  screw  or  valve  beyond  them.  A 
coagulum  next  forms  within  the  vessel,  blocldng  up  its  extremity  ;  inflamma- 
tion then  takes  place,  gluing  together  the  coats  of  the  arteiy  ;  the  twisted  end 
sloughs  off,  and  the  vessel  becomes  occluded  up  to  the  nearest  collateral  branch. 
Torsion  was  introduced  as  a  substitute  for  the  ligature  on  the  theory  that, 
whilst  equally  safe,  there  would  be  less  suppuration,  and  a  greater  prospect 
of  union  of  the  wound  by  the  first  intention,  as  no  foreign  body  was  left  in  it. 
This  advantage,  however,  is  more  fanciful  than  real ;  and  experience  has 
sho'wn,  as  is  admitted  by  the  origmators  and  strongest  advocates  of  torsion 
— Velpeau  and  Amussat — that  woimds  do  not  imite  more  quickly  when  the 
arteries  in  them  are  twisted  than  when  they  are  tied  ;  the  fact  being  that 
when  the  twisted  end  of  the  vessel  is  left  it  acts  as  a  foreign  body,  interferes 
Avith  union  by  the  fii'st  intention,  and  favours  suppuration  as  much  as  the 
noose  of  the  ligature.  In  whatever  way  it  is  practised,  more  particularly 
when  the  end  of  the  artery  is  t-svisted  off,  torsion  possesses  the  great  dis- 
advantage of  being  less  safe,  and  is  certainly  far  less  readily  jDractised,  than  the 
ligature  of  the  larger  arteries.  Occasionally  dui'ing  an  operation,  however, 
small  arteries,  as  muscular  branches,  may  advantageously  be  pinched  or  twisted 
a  few  times  in  such  a  way  as  to  arrest  the  bleeding  fr'om  them. 

6.  Ligature  is  the  means  to  which  Surgeons  commonly  have  recourse  for 
the  arrest  of  liajmorrhage  from  wounded  arteries. 

The  Ligature  had  been  occasionally  and  partially  employed  by  the  later 
Roman  Surgeons ;  but  with  the  decline  of  Surgery  it  feU  completely  into 
disuse,  giving  way  to  such  barbarous  and  inefficient  modes  of  arresting  the 
hasmorrhage  as  the  employment  of  the  actual  cautery,  the  perfonnance  of 
operations  with  red-hot  knives,  or  the  application  of  boiling  pitch,  or  of  molten 
lead,  to  the  bleeding  and  freshly  cut  sm-face.  About  the  middle  of  the 
sixteenth  centiuy  it  was  revived  or  reinvented  by  that  great  luminary  of  the 
French  school  of  Sm-gery,  Ambrose  Par(5.  But  so  slowly  did  the  ligature  make 
way  amongst  Surgeons,  that  Sharpe,  Surgeon  to  Guy's  Hospital,  writhig  in  1761, 
two  centiu-ies  after  its  introduction  into  practice  by  Par6,  found  it  necessary,  in 
his  well-luiowi  work,  entitled,  "  A  Critical  Enquiry  into  the  Present  State  of 
Sui'gery,"  formally  to  advocate  its  employment  for  the  arrest  of  hajmorrhage 
from  wounded  arteries,  in  preference  to  styptics  or  the  cautery,  on  the  ground 
that  "it  was  not  as  yet  imiversally  jmctised  amongst  Surgeons  residing  in  tlie 
more  distant  counties  of  our  kingdom."   "Wliat,  it  may  be  asked,  Avas  tlie 
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reason  that  it  took  two  centimes  to  promulgate  the  use  of  tlie  simplest  and 
most  efficacious  means  we  possess  in  surgery — a  means  that  no  Surgeon  could 
now  for  a  day  dispense  with  ?  The  reason  simply  was,  that  Surgeons  were 
totally  ignorant  of  the  means  employed  by  nature  for  the  occlusion  of  arteries  ; 
that  they  consequently  knew  not  how  to  apply  a  ligature  to  these  vessels,  or 
what  kind  of  ligatiu-e  sho\dd  he  used  ;  and  that,  in  their  anxiety  to  avoid  the 
recurrence  of  secondary  liEomorrhage,  and  to  make  all  safe,  they  fell  into  the 
very  errors  they  sliould  have  avoided,  had  they  been  acquainted  with  the 
physiology  of  the  processes  which  nature  employs  for  the  closiu-e  of  the  artery 
and  the  separation  of  the  thread. 

Between  twenty  and  thii-ty  years  after  the  time  at  wliich  Sharpe  wrote,  we 
find  that  Hunter  introduced  that  great  improvement  in  the  surgical  treatment 
of  aneurism — the  deligation  of  the  artery  at  a  distance  from  the  sac,  and  in  a 
healthy  part  of  its  coiu'se  ;  but  tliis  great  accession  to  the  treatment  of  a  most 
formidable  disease  was  but  coldly  received,  and  ran  some  risk  of  being  lost  to 
the  world  in  consequence  of  the  ill-success  that  attended  the  earlier  ojDerations. 
In  Mr.  Huntei''s  first  operation,  four  ligatures  were  used,  all  of  which  were 
applied  so  slackly  as  merely  to  compress  the  artery  for  some  distance,  and  to 
avoid  too  great  a  degree  of  pressiire  at  any  one  point ;  tbe  artery  was  denuded, 
so  that  a  spatiila  could  be  passed  under  it.  Although  in  his  subsequent 
operations  Mr.  Hunter  contented  himself  with  employing  but  one  ligatui'e,  yet 
sometimes  the  vein  was  included  in  this  ;  and  he  did  not  draw  the  noose 
tightly  for  fear  of  injuring  the  coats  of  the  vessel,  in  accordance  with  the 
doctrine  of  the  day — siu'geons  generally  at  this  time  being  haunted  with  the 
dread  of  injm-ing,  and  thereby  weakening,  the  coats  of  the  artery ;  and,  in 
order  to  avoid  doing  so,  adopting  modes  of  treatment  that  almost  infallibly  led 
to  ulceration  of  the  vessels  and  consecutive  haemorrhage.  The  application  of 
several  ligatures  of  reserve,  applied  slack — the  use  of  broad  tapes — the  intei'- 
position  of  plugs  of  cork,  wood,  agaric,  or  lead,  or  of  rolls  of  lint  or  plaster, 
between  the  tlu-ead  and  the  vessel,  were  some  amongst  the  plans  that  were  in 
common  use.  And  how  can  we  be  surprised  that  the  patients  perislied  of 
hsemorrhage,  and  that  ligattire  of  the  vessel  was  neai-ly  as  inefficient  and  fatal 
a  means  of  aiTCsting  bleeding  as  the  i\se  of  a  cautery,  or  of  a  button  of  white 
vitriol ? 

Mr.  Jones,  by  an  appeal  to  experiment,  and  by  means  of  a  series  of 
admirably  conducted  investigations,  showed  that  the  very  point  that  Surgeons 
were  anxious  to  avoid — the  division  of  the  coats  of  the  vessel  by  the  tightening 
of  the  noose — was  that  on  which  the  patient's  safety  depended  ;  he  also  pointed 
out  the  form  and  size  of  ligature  that  was  most  safe,  the  degree  of  force  with 
which  it  should  be  applied,  and  the  processes  ado]>ted  by  nature  for  the 
occlusion  of  the  vessel.  Then  a  more  rational  practice  was  introduced,  and 
then  for  the  first  time  Surgeons  had  fuU  confidence  in  the  use  of  the  ligature. 

Principles  of  Treatment  of  Wo^mded  Arteries. — The  whole  of  the  doctrine  of 
the  general  treatment  of  wounded  arteries  by  ligature  may  be  included  in  two 
great  principles  :  I,  To  cut  directly  down  on  the  wounded  part,  and  to  tie  the 
vessel  there;  and  2,  To  apphj  a  ligature  to  Jmth  ends,  if  it  he  completely/  divided, 
or  to  the  distal  as  well  as  the  proximal  side  of  the  wound,  if  it  be  vierely  punctured. 

These  princiijles  of  treatment  were  distinctly  laid  down  by  John  Boll;*  but 
althoiigh  this  great  Surgeon  inculcated  forcibly  these  rules  of  pi>actice.  Surgeons 
appear  to  have  been  led  away  by  the  erroneous  idea  of  applying  the  Hunterian 
principles  in  the  treatment  of  aneurism  to  that  of  wounded  arteries,  until  Mr. 
Guthrie,  by  his  practice  and  precepts,  and  by  adducing  an  overwhelming  mass 

'  "  Principles  of  Surgery,"  vol.  i.  pp  3o0,  390.    8vo.  edit. 
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of  proof  to  bear  on  this  important  tj^uestion,  recalled  the  attention  of  tlie  pro- 
fession to  the  proper  and  rational  treatment  of  wounded  arteries. 

1.  The  principal  reason  in  favour  of  cutting  down  directly  upon  the  wounded 
part  of  the  injured  vessel  is,  that  the  ligature  of  the  main  trunk  at  a  distance 
above  it  would  only  stop  the  direct  supply  of  blood  to  the  liml),  but  would 
not  interfere  with  the  anastomosing  cii'culation  :  this  finds  its  way  readily  into 
that  portion  of  the  vessel  which  is  below  the  ligature,  and  the  blood  carried  by 
it  would  consequently  continue  to  escape  by  the  distal  apertui'e  in  the  artery. 
Thus,  though  bright  arterial  blood  may  no  longer  jet  from  the  upper  part  of 
the  wound,  blood  which  has  become  of  a  dark  colour,  in  consequence  of  tlie 
changes  to  which  it  is  subjected  in  its  passage  through  the  vascular  net-woi'k 
of  the  limb,  will  continue  to  well  out  from  the  lower  aperture  in  the  artery, 
entailing  the  necessity  of  further  operative  procedure  to  restrain  its  flow  ;  and, 
unless  this  be  done,  the  patient  will  die  of  haemorrhage  as  surely,  though 
perhaps  not  quite  so  speedily,  as  if  no  ligature  had  been  applied.  Thus,  if  a 
Surgeon  endeavour  to  arrest  the  flow  of  blood  from  a  wound  of  the  ulnar  artery 
near  the  palm  by  ligatui-ing  the  brachial  in  the  middle  of  the  arm,  and,  when 
the  blood  bursts  forth  as  fimously  as  ever,  apply  successive  ligatures  to  the 
arteries  of  the  fore-arm  with  as  little  success  ;  he  wiU  at  last,  by  the  continued 
recurrence  of  haemorrhage,  be  forced  to  adopt  the  simple  expedient  that  ought 
to  have  been  had  recourse  to  in  the  first  instance — ligaturing  the  vessel  at  the 
point  wounded,  and  thus  he  will  at  length  succeed  in  aiTesting  the  bleeding. 

Another  reason  for  the  practice  now  advocated  is,  that  in  some  cases  the 
Surgeon  cannot  possibly  know  what  artery  is  injured  unless  he. seek  for  it  in 
the  woimd  itself.  A  large  artery  may,  from  the  direction  of  the  stab  and  the 
impetuous  flow  of  blood  that  has  followed  it,  appear  to  be  woimded,  when  in 
reality  it  is  only  a  minor  branch  that  has  been  injured.  Thus,  for  instance, 
in  haemorrhage  from  a  stab  in  the  axilla,  which  proved  fatal,  notwithstanding 
the  ligature  of  the  subclavian  artery  for  supposed  wound  of  the  axillary,  the 
long  thoracic  was  foimd  to  be  the  vessel  divided ;  so  also  the  external  iliac  artery 
has  been  ligatiu'ed  for  supposed  wound  of  the  common  femoral,  when  in  reality 
it  was  the  superficial  external  pudic  that  was  injured. 

The  rule  of  cutting  down  on  the  injured  part  of  the  artery  applies  to  all 
cases  in  which  the  wound  is  still  open,  whatever  be  its  condition.  However 
deep,  inflamed,  and  sloughy  the  wound  ;  however  ill-conditioned  and  infil- 
trated with  pus  or  blood  the  neighbouring  parts  may  be,  it  may  be  stated  as  a 
general  rvde,  to  which,  however,  there  are  some  exceptions,  especially  in 
wounds  of  the  palmar  arch,  or  of  the  secondary  branches  of  the  carotid,  that 
there  is  no  safety  to  the  patient  unless  the  vessel  be  cut  dovm  upon  and  tied  at 
the  part  injured.  This  must  always  be  done  at  any  period  after  the  receipt  of 
the  injury,  so  long  as  there  is  an  external  wound  communicating  with  the 
ai-teiy.  An  operation  of  this  kind  is  often  attended  with  the  greatest  possible 
difficulty,  not  only  owing  to  the  hcemorrhage  that  usually  accompanies  it  and 
obscures  the  parts,  but  also  in  consequence  of  the  inflamed,  infiltrated,  and 
sloughy  condition  of  the  tissues  in  the  wound.  In  order  to  moderate  the 
haemorrhage,  the  pressure  of  an  assistant's  fingers  on  the  artery  liigh  up  in  the 
limb  must  not  be  trusted  to  ;  but  a  tourniquet  should  be  applied  so  as  com- 
pletely to  arrest  the  circulation  through  the  limb,  and  thus  to  facilitate  the 
discovery  and  exposure  of  the  injured  vessel,  the  wound  being  dry.  A  large 
jDrobe  should  then  be  passed  to  the  bottom  of  the  wound  ;  and,  taking  this  as 
the  centre,  a  free  incision  should  be  made  in  such  a  direction  as  may  best  lay 
open  the  cavity  with  the  least  injury  to  the  muscles  and  other  soft  parts. 
After  tm-ning  out  any  coagula  contained  in  the  wound,  and  clearing  it  as  well 
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as  possible,  the  injured  vessel  must  be  sought  for.  The  situation  of  this  may 
sometimes  be  ascertained  at  once  by  tlie  gaping  of  the  cut  in  its  coats.  In 
many  cases,  however,  it  is  necessary  to  relax  the  pressure  upon  the  artery,  so  as 
to  allow  a  jet  of  blood  to  escape,  and  thus  indicate  the  position  of  the  aperture. 
The  ligatiu-e  may  then  be  applied  by  passing  an  aneiu'ism-needle  imder  the 
vessel,  if  it  be  partially  di^dded  ;  or,  if  it  be  completely  cut  across,  by  draw- 
ing forwards  the  end  and  ligaturing  it,  as  in  an  open  wound.  In  doing  this, 
care  must  be  tiiken  that  the  ligatm-e  be  really  applied  to  the  vessel,  and  that  a 
portion  of  the  sheatli  infiltrated  with  blood,  or  thickened  by  adherent  coagulum, 
be  not  mistaken  for  the  artery.  In  applying  the  ligature  in  the  circum- 
stances here  indicated,  viz.,  in  a  woimd  that  is  sloughy  and  suppurating,  the 
tissues  will  necessarily  in  a  great  degree  have  lost  their  cohesion  and  firmness  ; 
and  although  the  arterial  tissue  resists  the  disorganising  'influence  of  low 
inflammatory  action  much  longer  than  areolar  or  muscular  tissue,  yet  it  will 
also  have  become  softened  and  less  resisting.  Hence  the  vessel  must  be 
isolated  with  gentleness  and  care,  and  the  ligature  very  carefxiUy  tied — ^no 
imdue  force  being  used.  The  ligature  will  usually  separate  in  such  cases 
several  days  before  the  ordinary  time.  The  incisions  down  to  the  wounded 
artery  should  generally  be  made  on  the  side  of  the  woimd  itself,  and  through 
the  wound  ia  the  soft  tissues  covering  it.  Gutlu-ie,  however,  advises  that,  in 
those  cases  in  which  the  wound  passes  indirectly  to  the  principal  artery  from 
the  back  or  outside  of  the  limb,  the  Surgeon  need  not  follow  the  track  of  the 
wound,  but  may  cut  down  on  the  vessel  where  it  lies  nearest  the  surface  ;  then,  on 
passing  a  probe  through  the  wound,  the  spot  at  which  the  artery  has  probably 
been  injured  will  be  pointed  out,  and  the  ligature  must  then  be  applied  in  the 
way  usual  in  cases  of  primary  htemorrhage. 

In  primari/  haemorrhage  from  wound  of  an  artery,  no  operation  should  be 
undertaken  unless  the  bleeding  be  actually  continuing.  If  the  bleeding  have 
been  arrested,  however  furious  it  may  have  been,  the  Surgeon  should  never, 
unless  it  burst  forth  again,  search  for  the  wounded  vessel,  nor  imdertake  any 
operation.  A  man  was  brought  to  the  University  College  Hospital  with  a 
deep  stab  in  the  groin,  directly  in  the  course  of  the  external  iliac  artery  ;  a 
very  large  quantity  of  arterial  blood  had  been  lost,  but  the  haemorrhage  was 
arrested  on  his  admission  by  the  application  of  pressure,  &c.  From  the  great 
and  sudden  loss  of  blood  it  was  supposed  that  the  external  iliac  had  been 
punctured,  but  it  was  not  thought  advisable  to  perform  any  operation  uidess 
hEemorrhage  recurred.  The  bleeding  did  not  return,  the  woimd  healing 
without  any  further  trouble.  In  secondare/  hsemorrhage  the  case  is  different. 
There  the  Surgeon  must  be  prepared  to  secm^e  the  vessel,  even  though  bleeding 
have  for  the  time  ceased. 

2.  The  second  great  principle  in  the  treatment  of  wounded  arteries  is,  that 
the  ligature  he  applied  to  both  ends  of  the  vessel,  if  it  be  completely  cut  across ;  or 
on  both  sides  of  the  aperture  in  it,  vf  it  he  only  partially  divided. 

The  reason  for  this  rule  of  practice  is  foimded  on  physiological  grounds  as 
well  as  on  practical  experience.  If  the  anastomoses  of  the  part  be  very  free,  as 
in  the  arteries  of  the  palm  or  fore-arm,  bleeding  may  continue  from  the  distal 
end,  uninterrupted  by  'the  ligature  on  the  proximal  side  of  the  wound.  If  they 
be  less  free,  it  wiU  probably  issue  in  a  stream  of  dark-looldng  venous  blood  in 
the  course  of  two  or  three  days.  After  the  collateral  circulation  has  been 
sufficiently  estaldished,  briglit  scarlet  blood  will  biu-st  forth  from  the  distal 
aperture.  Experience  has  shown  that  it  is  in  this  way  that  secondary  lunmor- 
rhage  from  wounded  arteries  commonly  occurs,  the  bleeding  coming  from  the 
distal  and  not  from  the  proximal  end  of  tlie  vessel 
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In  some  cases  the  distal  end  is  so  retracted  and  covered  in  by  surrounding 
parts,  that  it  cannot  be  found  in  order  to  be  ligatured.  In  these  circum- 
stances, the  best  effect  has  resulted  from  plugging  tlie  wound  from  the  bottom 
with  a  graduated  sponge-compress.  If  an  arterial  branch  happen  to  be  divided 
so  close  to  its  origin  that  it  cannot  be  secured,  the  case  must  be  treated  as  one 
of  puncture  of  the  main  trimk,  which  must  be  ligatured  above  and  below  the 
bleeding  orifice. 

Althougli  advocating  strongly  the  importance  of  the  distal  as  well  as  the 
proximal  ligature  in  all  cases  of  wounded  artery,  I  am  aware  that  instances  are 
on  record  in  which  the  proximal  ligature  alone,  even  at  a  distance  from  tlie 
wound,  has  proved  successful  in  arresting  the  haemorrhage  ;  but  I  cannot  do 
otherwise  tlian  regard  those  cases  as  accidentally  successful,  the  distal  end 
having  been  better  plugged  than  usual  with  coagulum  ;  and  I  am  strongly  of 
opinion  that  the  rule  of  practice  should  be  that  which  is  laid  do\ni  by  John 
BeU,  and  so  forcibly  illustrated  by  Guthrie,  viz.  : — That  both  ends  of  a 
wounded  artery  be  sought  for,  and  tied  in  the  wound  itself. 

Application  of  the  Ligature.- — The  mode  of  application  of  the  ligature,  and 
the  Isind  of  ligatui'e  to  be  used,  vary  according  as,  1,  the  cut  end  of  the  artery 
has  to  be  tied  in  an  open  wound,  or  as,  2,  the  vessel  has  to  be  secitred  in  its 
.continu.ity. 

1.  Wlien  the  divided  vessel  in  an  open  wound  has  to  be  tied,  as  after  an 
amputation,  the  mouth  of  the  artery  must  be  seized  and  drawni  forwards  (Fig. 

76).  For  tliis  piu-pose  a  tenacu- 
lum, or  sharp  hook,  is  not  imfre- 
quently  used,  and  in  many  cases 
answers  the  pm-pose  exceedingly 
welL  There  are,  however,  some 
objections  to  this  instrument ;  thus, 
it  occasionally  seizes  other  tissues 
with  the  artery,  and,  as  it  draws 
the  vessel  forwards  by  perforating 
its  coats,  it  has  happened  that,  an 
accidental  puncture  ha^dng  been 
made  bj'  it  behind  the  part  to  which 
the  ligature  is  applied,  ulceration 
of  the  vessel  and  subsequent  fatal 
haemorrhage  have  ensued,  as  I  have 
seen  happen  in  one  case.  The  most 
Applica-  convenient  instrument  for  the  pur- 
pose of  drawing  forward  the  artery, 
and  one  to  which  no  objection  whatever  ap^Dlies,  is  Liston's  "  bull-dog"  forceps. 
These  have  been  conveniently  modified  by  having  the  blades  expanded  just 
above  the  points  (Fig.  77),  so  that  the  ligature  can  be  slipped  over  the  end  of 
an  artery  that  is  deeply  seated,  as  between  bones  or  close  to  the  interosseous 

membrane  of  the  leg — a 
^j^^j^^^SZ^  situation  in  which  it 

^^^^^ 


Fig. 


76  — End  of  Artery  drawn  forwai-ds. 
tinn  of  Ligature. 


Fig.  77.— Liston's  "  Bull  dog"  Forceps,  modified. 


IS 

sometimes  troubleson^e  to 
tie  a  vessel  by  any  other 
means.  In  some  cases  tlie 
bleeding  point  may  be  so 


situated,  that  the  ligature  is  most  conveniently  passed  under  and  round  it  by 
means  of  an  ordinary  curved  needle. 

The  kind  of  ligature  used  must  vary  according  to  the  size  of  tlie  vessel.  If 


APPLICATION  OF  LIGATURE. 


181 


this  be  small,  full  round  twine  ;  if  large,  dentist's  silk,  or  compressed  smooth 
whip-cord  should  be  employed.  I  always  employ  the  latter  in  ligatur- 
ing the  main  tu'tery  of  the  limb.  Before  being  nsed,  the  ligature  should 
be  well  waxed,  so  that  it  may  not  be  too  limp  ;  its  strength  should  be  tested 
by  knotting  it  with  a  jerk,  and,  if  fomid  eflicient,  it  may  be  cut  up  for  use  in 
pieces  eighteen  inches  in  length.  In  applying  the  ligature,  care  must  be  taken 
that  it  be  put  weU  beyond  the  cut  end  of  the 
artery,  that  it  cleai-  the  points  of  the  forceps, 
and  that  it  be  tied  tightly  in  a  reef-knot, 
which  does  not  slip  (Fig.  78).  One  end  of 
the  ligature  should  then  be  cut  off  about  a 
quai-ter  of  an  inch  from  the  knot,  and  the 
other  left  hanging  out  of  the  wound.    Tlie  ^'S-  78.— A  Reef-knot, 

ligatm-e  that  secures  the  main  artery  should  have  both  its  ends  knotted 
together,  by  way  of  distinctive  mark.  It  is  always  better  to  leave  one  end  of 
the  ligatm-e ;  if  both  be  cut  oft",  the  noose  and  knot  left  are  apt  to  become 
enveloped  by  granulations  or  adhesive  matter,  and,  after  the  healing  process 
is  well  advanced,  or  perhaps  completed,  to  give  rise  to  suppuration  in  and 
re-opening  of  the  wound.  The  ligature  that  hangs  out  of  the  wound  acts  as 
a  seton,  giving  rise  to  a  tract  of  suppuration  along  its  course,  and  thus  so  far 
preventing  union  of  the  wormd  by  the  first  intention.  Tire  end  of  the  artery 
which  is  included  in,  and  wliich  projects  beyond,  the  noose,  sloughs,  and  thus 
acts  as  a  foreign  body  in  the  woimd.  When  the  artery  that  is  tied  is  small,  it 
disintegrates  and  breaks  down  in  the  dischai'ges  ;  when  it  is  large  it  separates, 
often  attached  to  the  noose  of  the  ligature  when  that  has  ulcerated  tkrough  the 
portion  of  the  vessel  that  has  been  tied.  These  inconveniences  are  inseparable 
from  the  use  of  the  ligature,  but  may  be  materially  lessened  by  the  Surgeon 
bringing  the  threads  out  at  the  innermost  angle  of  the  woimd,  and  thus  allow- 
ing the  discharges  to  escape  at  the  most  dependent  part. 

2.  When  the  artery  has  to  be  ligatured  in  its  continuity/,  but  at  the  point 
wounded,  it  must  be  exposed  by  as  careful  a  dissection  as  the  state  of  the 
parts  will  admit.  If  a  Sm-geon  determine  to  apply  a  ligatiu'e  at  a  distance 
from  the  injury,  his  anatomical  knowledge  will  guide  him  to  the  vessel. 
This  is  usually  done  by  cutting  through  the  tissues  in  the  course  of  the 
vessel;  Hargrave,  however,  recommends  that,  in  ligatiuing  arteries,  the  inci- 
sions should  not  be  made  parallel  to  the  course  of  the  vessel,  but  in  an 
obliciue  or  transverse  direction  over  it,  and  this  suggestion  appears  to  me  to 
be  deserving  of  attention  in  some  situations,  more  particularly  in  the  ligature 
of  the  brachial  at  the  end  of  the  arm,  or  of  the  carotid  at  the  root  of  the 
neck.  The  Surgeon  is  usually  guided  to  the  vessel  by  some  fixed  line  or 
point,  as  the  edge  of  a  muscle,  which  has  a  dete.nnined  and  constant  relation 
to  the  artery.  Thus,  in  exposing  the  brachial,  he  cuts  along  the  inner  border 
of  the  biceps.  In  some  cases,  however,  as  in  the  ligature  of  the  Hiac  arteries, 
no  such  certain  anatomical  guide  exists,  and  then  an  imaginary  line  is  drawn 
between  two  fixed  points — as  the  lunbilicus  and  the  centre  of  Poupart's  liga- 
ment— which  becomes  the  guide  to  the  course  of  the  vessel.  These  "  directing 
lines  "  should  be  carefully  studied  and  kept  in  mind. 

In  making  the  fii-st  incision,  the  skin  should  be  put  on  the  stretch  by 
the  fingers  of  the  left  hand,  or  by  those  of  an  assistant.  If  the  artery  be 
superficial,  or  if  there  be  parts  of  importance  in  its  vicinity,  the  incision 
should  not  penetrate  deeper  than  the  skin.  But  if  the  vessel  be  deeply 
seated  and  no  parts  of  importance  intervene,  it  may  be  carried  at  once 
through  the  subcutaneous  areolar  tissue,  until  tlie  fascia  covering  the  artery 
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is  exjoosed.  This  must  then  be  pinched  up  with  the  forceps,  and  opened  hy 
the  edge  of  the  scalpel  laid  horizontally.  Through  this  opening  a  grooved 
director  may  then  he  passed,  and  the  fascia  incised  on  it,  -without  lisk  to  sub- 
jacent parts.  The  sheath  of 
the  vessel  is  now  exposed  by 
a  little  careful  dissection ; 
and  the  next  step  of  the 
operation,  wliich  consists  in 
exposing  the  artery  and  sepa- 
rating it  from  its  accompany- 
ing  vein,  is  one  of  great 
delicacy.    This  is  done  by 


pinching  np  the  sheath  with  the  forceps  and  appl}dng  the 
knife  horizontally  (Eig.  79).     The  point  should  never  be 
used,  nor  the  blade  turned  downwards  against  the  artery,  as 
an  incautious  movement  or  the  mere  pulsation  of  the  vessel 
might  cause  it  to  be  wounded.    The  artery  having  thus  been 
exposed,  the  Surgeon  seizes  one  edge  of  the  sheath  with  the 
forceps,  and,  putting  it  on  the  stretch,  gently  separates  the 
artery  from  its  accompanying  vein  by  teazing  through  the 
areolar  connections  with  the  end  of  the  aneurism-needle,  or         ,-g  _Exposure 
with  a  director  ;  being  careful  not  to  expose  it  to  a  gi-eater  a"d  Division  of  the 
extent  than  is  absolutely  necessary  for  the  passage  of  the 
ligature,  lest  subsequent  sloughing  of  the  vessel  ensue,  as  a  consequence  of  the 
destruction  of  the  vascular  coimections  between  it  and  the  sheath  (Fig.  80). 

In  opening  the  sheath,  care  should  be  taken  not  to  wound  any  small 
branch,  lest  the  collateral  supply  be  interfered  with,  and  danger  of  secondarj-^ 
hcemorrhage  induced.  The  edge  in  the  opening  of  the  sheath  being  held 
tightly  in  the  forceps  so  as  to  be  rendered  tense  (Fig.  81),  the  ligature  shoidd 
then  be  carefully  passed  between  the  vein  and  artery,  care  being  taken 
to  include  only  the 
latter,  and  espe- 
cially not  to  trans- 
iix  and  include  a 
portion  of  the  vein ; 
an  accident  that 
often  terminates  fa- 
tally by  phlebitis  or 
gangrene.  So  also 
the  Surgeon  must 
be  on  his  guard  not 
to  mistake  any  con- 
tiguous nerve  for 
the  artery,  as  has 
thf  Sheath°''''ve3seis  liappened  to  the 
exposed.  j^^ogt  experienced  operators ;  and  also  to  avoid  transfixing 

and  tying  a  portion  of  the  tliickened  sheath  instead  of  the  vessel,  as  I  have 
known  liappen  to  a  most  excellent  Sm-geon. 

The  best  material  for  ligature,  when  applied  to  the  continuitj''  of  an  aiiery, 
is  •  dentist's  sUk  or  compressed  whipcord,  well  waxed,  and  tied  in  a  reef-knot, 
as  represented  in  fig.  78.  Much  ingenuity  lias  been  expended  in  devising 
instruments  for  passing  it  under  the  artery.  In  the  majority  of  cases  the 
common  aneurism-needle — well  ground  down,  but  rounded  at  its  extremity 


Fig.  81. — ^Passage  of  the  Necdlo  and  Ligiitm-o. 
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—is  all  that  is  required.  Occasionally  it  may  be  advantageous  to  use  a 
needle  with  a  small  ciu-ve.  Many  ingenious  contrivances  have  been  devised 
by  Ti-ant,  Weiss,  Coxeter,  and  others,  for  seizing  and  ckawing  forward  the 
noose  from  the  bottom  of  the  wound.  After  the  ligature  has  been  passed 
under  the  vessel  it  should  be  tied  tightly  with  a  reef-knot,  and  both  its  ends 
left  hanguig  out  of  the  woimd.  The  limb  should  then  be  elevated  and  be 
tightly  covered  with  a  piece  of  flannel,  or  of  cotton  wadding ;  care  being  taken 
not  to  apply  pressitre  of  any  kind. 

Modifications  of  the  Ligature.  —  The  application  of  the  ligature  has  been 
moditied  in  different  ways  by  the  ingenuity  of  Surgeons.  Some,  instead  of 
bringing  the  ends  out  of  the  wound,  after  having  tied  the  various  arteries  in  the 
usual  way  and  cut  olf  the  end  of  each  ligature,  draw  each  one  out  through 
a  separate  puncture  in  the  skin.  Other  Surgeons,  again,  have  contented 
themselves  ■uith  simply  passing  the  ligatiu-e  round  the  artery,  raising  the 
vessel  in  the  loop  of  the  thread,  wliich"  is  not  tied,  and  bringing  both  ends 
out  through  a  puncture  made  in  the  skin,  where  they  are  firmly  fixed,  so 
that  the  vessel  is  compressed  by  the  loop,  not  tied  in  it.  The  ligature  is  then 
withdrawn,  at  the  expiration  of  two  or  three  days. 

These  methods  appear  to  me  to  have  little  to  recommend  them.  The  first 
complicates  rather  than  simplifies  the  oj)eration  ;  and,  at  each  ligatured  point, 
a  tendency  to  ulceration  might  easily  be  established.  The  second  method  has 
the  disadvantage  of  being  imsafe.  If  the  loop  be  drawn  up  tightly,  it  ■will  cut 
throiigh  the  vessel  as  if  it  had  been  tied.  If  it  be  left  slack,  there  will 
certainly  be  a  tendency  to  secondary  hsemorrhage. 

Effects. — The  immediate  effects  on  an  artery  of  the  application  of  a  firm 
round  ligatiu-e  with  a  proper  degree  of  force,  are  the  division  of  the  internal 
and  middle  coats  of  the  vessel,  and  the  constriction  of  its  outer  one.  If 
we  examine  the  ligatured  vessel  a  few  days  after  it  has  been  tied,  we  fiad 
that  the  coats  are  contracted  ;  that  there  is  an  internal  j^yramidal  coagulum, 
composed  of  plastic  matter  at  its  base,  and  fibrinous  clot  towards  its  apex 
(Fig.  83) ;  and  that  the  ligatured  portion  of  the  vessel  is  surroimded  by  a 
quantity  of  lymph.  If  the  artery  be  examined  at  a  still  later  period  than 
this — at  the  end  of  two  or  three  months,  for  instance — it  will  be  found  to 
be  converted  into  a  fibro-cellular  cord  as  high  as  the  fu'st  collateral  branch 
above  the  ligature  (Fig.  84).  Now  these  are  analogous  appearances  to  those 
met  with  in  an  artery  that  has  been  cut  across  and  occluded  without  the 
application  of  a  ligature,  and  are  evidently  the  result  of  inflammation  of  the 
vessel.  The  question  arises,  how  tliis  inflammation  is  set  up  when  a  ligatui'e 
is  applied.  Is  it  by  the  pressure  of  the  noose,  or  by  the  division  of  the 
coats  of  the  artery?  That  it  is  not  the  mere  pressure  of  the  ligature  that 
excites  the  occluding  inflammation,  is  evident  from  the  experiments  of  Jones 
and  of  Travers,  who  found  that,  if  the  digature  were  removed  shortly  after 
its  application,  sufficient  inflammatory  action  had  been  excited  in  the  coats  of 
the  artery  to  lead  to  its  complete  occlusion.  And  though  any  inflammation 
set  up  in  the  external  coat  may  cause  an  eff'usion  of  lymph  inside  the  vessel 
yet  that  which  is  required  to  repair  the  breach  occasioned  by  the  division  of 
the  internal  and  middle  coats,  is  the  principal  soiu-ce  of  the  plastic  deposit. 
The  changes  that  take  place  in  the  vessel  after  the  application  of  a  ligatiu-e 
require,  however,  to  be  more  carefully  studied. 

The  Division  of  the  Internal  and  Middle  Coats  should  be  done  evenlj'-, 
smoothly,  and  completely,  so  as  to  leave  a  wound  that  will  readily  take  on 
the  adhesive  inflammation.  This  is  best  done  by  a  small  round  ligature 
applied  with  such  a  degree  of  force  tliat  the  Surgeon  feels  the  coats  give  way 
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tatiou. 


under  his  finger.  In  this  a  subcutaneous  section,  as  it  were,  is  effected ;  and 
this,  like  all  similar  wounds,  takes  on  adliesive  action.  Tlie  adhesion  between 
the  coats  is  much  facilitated  by  the  pressure  of  the  ligature,  which  also  acts  as 
a  support  to  the  vessel. 

The  Formation  of  the  Internal  Coagulum  in  the  proximal  end  is  the  most 
important  part  of  the  process.  For  the  first  four-and-twenty  hours  after  the 
application  of  the  ligature  there  is  little,  if  any,  appearance  of 
this.  Usually  about  this  time,  if  opportunity  offer  to  examine 
an  artery  in  the  humam  subject,  it  vnLl  be  found  that  a  small 
nodule  of  lymph,  of  a  yellowish  or  buff  colour,  has  been  deposited 
in  the  bottom  of  the  cul-de-sac  that  is  formed  by  the  retiuction 
and  contraction  of  the  cut  ends  of  the  inner  and  middle  coats,  so 
as  to  close  up  the  extremity  of  the  artery.  About  the  second  or 
tliird  day,  this  coagulum  will  be  found  to  have  assumed  a  conical 
shape  (Fig.  82),  the  base  being  made  up  of  decolorised  fibrine, 
and  exudation-matter,  firmly  adherent  to  the  lower  end  of  the 
Femo-  artery  ;  the  middle  and  terminal  portions  of  the  coagulum  com- 
ty-six  hom-s  posed  of  fibrinous  clot,  and  of  a  dark  pui-ple  or  morone  colour, 
lie  loose  and  floating  in  the  artery,  extending  up  as  high  as  the 
first  collateral  branch.  About  the  tenth  day,  the  inflamed  end  of 
the  vessel  will  be  found  to  be  tightly  and  firmly  contracted  u]X)n  the  enclosed 
plug  (Fig.  83),  the  dark  coloiued  portions  of  which  now  begin  to  imdergo  a 
process  of  absorption.  Between  tliis  period  and  the  sixth  week,  the  contrac- 
tion of  the  vessel  and  the  absorption  of  the  free 
part  of  the  plug  go  on  simultaneously  (Fig.  84), 
the  interior  of  the  artery  becoming  darkly 
stained  by  imbibition  of  the  colouring  matter  of 
the  coagalmn.  Lastly,  the  plastic  base  of  the 
plug  becomes  incorporated  with  the  contiguous 
arterial  coats,  and  undergoes  eventual  trans- 
formation into  fibro-cellular  tissue. 

In  some  cases  (Fig.  85),  there  is  an  imperfect 
formation  of  the  internal  plug,  or  even  total 
absence  of  it,  and  not  unfi-equently  secondary 

htemorrliage  oecui's  as  a  consequence.  This  con- 
Fi?.  83. —  Brachial  °      .        -.i      j.  x  i 

Artery,  ten  days  dition  may  arise  either  from  want  oi  plasticity 

after  Amputation.  ^  ^-^^  hlood,  from  an  absence  of  due  adhesive 
inflammation,  or  from  the  coats  not  having  been  properly  cut 
through.  In  other  cases,  in  consequence  of  supj)urative  action 
being  set  up  in  the  artery,  a  kind  of  disintegration,  or  liquefaction 
of  the  plug  takes  -place  after  it  has  been  formed.  This  I  have 
seen  happen  in  a  case  of  ligatm-e  of  the  carotid  arterj'-,  in  wliich  death  occurred 
from  visceral  disease  ten  weeks  after  the  operation ;  and  in  the  femoral,  in 
cases  of  pyaemia  (Fig.  86).  In  the  distal  cul-de-sac  of  the  ligatured  artery  I 
have  never  seen  any  very  distinct  coagulum  formed,  either  in  the  hmuan  sub- 
ject or  in  dogs  on  which  I  have  experimented,  but  merely  small  detached  frag- 
ments of  coagula  and  some  plastic  effusion. 

The  changes  that  take  place  in  the  External  Goat  are  most  impoi-tant.  After 
the  internal  and  middle  coats  have  been  cut  through  by  the  ligature,  the  ex- 
ternal would  not  be  able  to  resist  the  impulse  of  the  blood,  were  it  not 
strengthened  and  consolidated  by  the  adhesive  inflammation.  The  necessary 
inflammation  is  occa.sioned  partly  by  the  dissection  required  to  expose  it,  and 
partly  by  the  pressure  and  irritation  of  the  ligature.    Lymph  is  thrown  out 


Fig.  84.— Femo- 
ral Artery,  six 
weeks  after 
Amputation. 
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between  the  vessel  and  its  sheath,  matting  together  these  parts,  and  often  en- 
veloping the  noose  and  knot  in  an  ovoid  mass.  Progessively  with  the  effusion 
of  lymph  and  consequent  strengthening  of  the  coats,  the 
X^^^ffij^i^  pressure  of  the  noose  causes  gradual  sloughing  and  ulceration 
of  the  part  included  in  it.  The  mode  in  which  the  noose 
ulcerates  its  way  tlirough  the  external  coat 
is  of  much  importance,  as  on  this  depends  in 
a  great  measiu-e  the  success  of  the  ligature. 
There  ai-e  two  sources  of  danger  in  con- 
nection with  this  process  ;  either  that  the 
sloughing  may  be  too  extensive,  or  that  the 
ulceration  thi-ough  the  artery  may  take  place 
before  the  adhesive  plug  is  properly  and 
iirraly  formed. 

The  chance  of  the  sloughing  being  too  ex- 
tensive, principally  arises  from  the  artery 
being  isolated  and  separated  from  its  sheath 
to  too  great  an  extent  during  the  dissection 
reqirired  to  expose  it,  in  consequence  of 
which,  its  nutrient  vessels  being  divided  in 
great  numbers,  that  portion  of  the  coats  of 
the  vessel,  deprived  of  its  vascular  supply, 

T--    o-       ^  ,  becomes  sloughy  :  hence  the  danger  of  pass- 
Fig.  8o.— Partial  .  ^  i     i  i  xi     i      in  x- 
Absorption  of  mg  a  spatula,  large  probe,  or  the  handle  oi 

FeJ^^foiS^  a  scalpel  imder  the  artery,  and  also  of  apply-  ^ Teri^lra^dayTl-iftlr 
teen  days  after  jug  several  ligatures.    Premature  ulceration    Ainputation  of  TMgh. 

Amputation.         °  ^  Death  from  Pyaemia, 

of  the  vessel  most  commonly  occurs  from 

the  patient's  constitution  being  in  too  debilitated  a  state  to  admit  of  healthy 

reparative  action. 

So  soon  as  the  ligature  has  ulcerated  through  that  portion  of  the  artery 
which  is  included  in  its  noose,  it  becomes  loosened  and  separates  ;  frequently 
being  throAvn  off  with  the  discharges,  or  becoming  detached  on  the  slightest 
traction.  The  period  of  the  separation  of  the  ligature  depends  upon  the  size  of 
the  arteiy  and  the  thickness  of  its  coats.  From  the  radial  or  ulnar  arteries,  it 
is  usually  detaclied  by  the  eighth  day  ;  from  the  femoral,  iliac,  or  subclavian, 
about  the  sixteenth  or  twentieth  day.  In  some  cases  the  ligature  will  continue 
attached  for  a  much  longer  period  than  this,  owing  to  the  inclusion  of  a  bit  of  a 
nerve  or  of  muscidar  substance  witliin  its  noose.  In  order  to  hasten  the  sepa- 
ration in  these  cases,  moderate  traction  and  occasional  twisting  of  the  ligature 
may  be  practised. 

7.  Acupressure. — By  Acupressure  is  meant  the  occlusion  of  an  artery  by 
the  pressure  of  a  needle  in  such  a  way  as  to  arrest  the  circulation  tlu-ough  or 
the  haimorrhage  from  it.  This  method  of  treatment  has  been  introduced  into 
surgical  practice  by  Sir  James  Simpson  as  a  substitute  for  the  ligature. 

Acupressure  may  be  applied  in  several  different  ways.  There  are  four 
principal  methods. 

Tlie  first  method  is  carried  out  in  tlie  following  way,  which  I  give  as  nearly 
as  possible  in  Sir  James  Simpson's  own  words.  The  Surgeon  places  the 
tip  of  the  fore-finger  of  his  left  hand  upon  the  bleeding  mouth  of  the  artery 
wliich  he  intends  to  compress  and  close  ;  liolding  the  needle  in  liis  right  hand 
he  passes  it  through  tlie  cutaneous  surface  of  tlie  flap,  and  puslies  it  inwards  till 
its  point  projects  out  to  the  extent  of  a  few  lines  on  the  raw  surface  of  the 
wound,  a  little  to  the  right  of,  and  anterior  to,  liis  finger-tip  ;  he  then,  by  the 
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iiction  of  liis  right  hand  upon  the  head  of  the  needle,  turns  and  directs  its 
sharp  extremity  so  that  it  makes  a  hridge  as  it  were  across  the  site  of  the  tube 
of  the  bleeding  artery,  immediately  in  fi-ont  of  the  point  of  the  finger  with 
which  he  is  shutting  up  its  orifice  ;  he  next,  either  with  this  same  forefinger  of 
the  left  hand,  or  with  the  side  of  the  extremity  of  the  needle  itself,  compresses 
the  locality  of  the  bleedmg  arterial  orifice  and  tube,  and  then  pushes  on  the 
needle  with  liis  right  hand  so  as  to  make  it  re-enter  the  sui-face  of  the  wound  a 
little  to  the  left  side  of  the  artery  ;  and,  lastly,  by  pressing  the  needle  farther 
on  in  this  direction,  its  point  re-emerges  through  the  cutaneous  surface  of  the 
flap — the  site  of  the  tube  of  the  bleeding  artery  being  in  this  way  left  pinned 
doTO  in  a  compressed  state  by  the  arc  or  bridge  of  steel  that  is  passed  over  it. 
The  needle  thus  passes  first  through  and  from  the  skin  of  the  flap  inwards  to 
the  raw  surface  of  the  wound,  and,  after  bridging  over  the  site  of  the  artery,  it 
passes  secondly  fi'om  the  raw  surface  of  the  wound  outwards  again  to  and 
through  the  skin.  Sometimes  the  needle  wiR  be  best  passed  by  the  aid  of  the 
eye  alone,  and  without  guiding  its  course  by  the  finger-tip  applied  to  the 
bleeding  orifice.  It  compresses  not  the  arterial  tube  alone,  but  the  structures 
also  placed  over  and  around  the  site  of  the  tube.  When  the  needle  is  com- 
pletely adjusted,  all  of  it  that  is  seen,  and  that  not  necessarily  so,  on  the  sm-face 


Fig.  87. — Acupressiu  e.    First  Method. 
Kaw  Surface. 


Fig.  SS. — Acupressure.    First  Method. 
Cutaneous  Surface. 


of  the  raw  wound,  is  the  smaU  portion  of  it  passing  over  the  site  of  the  artery 
(Fig.  87) ;  while  externally,  upon  the  cutaneous  surface  of  the  flap,  we  have 
remaining  exposed  more  or  less  of  its  two  extremities,  namely,  its  point  and  its 
head  (Fig.  88).  The  rest  of  it  is  hidden  in  the  sti'uctures  of  the  flap  or  side  of 
the  wound.  The  degree  of  pressure  reqiui-ed  to  close  effectually  the  tube  of 
an  artery  is  certainly  much  less  than  Siu'geons  generally  imagine  ;  but  in 
the  above  proceeding  the  amount  of  pressm-e  can  be  regulated  and  increased, 
when  required,  by  the  acuteness  of  the  angle  at  which  the  needle  is  introduced 
and  again  passed  out — the  cutaneous  and  other  structures  of  the  flajj  serving  as 
the  resisting  medium  against  which  the  needle  compresses  the  arterial  tube. 

The  second  metlwd  of  acupressure  con- 
sists in  taking  a  short  sewing  needle,  "ndth 
a  piece  of  twisted  iron  wii'e  attached,  ibr 
the  pui'pose  of  withdl'a^\ing  it  when  neces- 
sary. This  is  dipped  doAra  into  the  soft 
tissues  on  one  side  of  the  artery  ;  then 
bridged  over  the  vessel ;  then  dipped  down 
again  into  the  soft  structures  on  the  other 
side  of  the  vessel  (Fig.  89).  In  doing  this, 
care  must  be  taken  to  jjress  the  end  of  the 
needle  do^vn  upon  the  bleeding  trunk  or  tube  of  the  aiiery  with  suflicieut  force. 

The  third  method  is  the  one  that  is  likely  to  be  most  frequently  followed,  and 
is  upon  the  whole  the  most  practical  and  the  best.  It  consists  in  compressing 
tlie  artery  between  the  needle  threaded  a  piece  of  twisted  iron  wire. 


Fig.  89. — Acupressure.    Second  Method. 
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Fig.  90.— Acupressure.    Tliird  Method. 


Fig.  91. — Acupressure.  Fourth  Method. 


passed  below  or  behind  it,  and  a  loop  of  inelastic  iron  wire  passed  over  or  above 
it.  The  needle  is  passed  as  in  the  last  cases,  but  on  the  opposite  side  of 
the  artery.  The  loop  of  iron  wu-e  is 
thrown  over  the  point  of  the  needle ;  it  is 
then  passed  across  the  artery,  drawn  tight 
so  as  to  compress  the  vessel,  and  secured  by  a 
haK  twist  round  the. eye  end  of  the  needle 
(Fig.  90).  In  order  to  remove  this  apparatus, 
alltheSivrgeonhas  to  do  is  to  pull  the  twisted 
wire  with  wliich  the  needle  is  tlireaded  ; 
this,  in  withdrawing  the  needle,  liberates  the 
loop,  which  may  then  easily  be  removed. 

The  fourth  method  consists  in  dipping  the  needle  into  the  tissues  close  to  the 
arteiy,  then  making  a  turn  mth  the  poiut,  and  pushing  this  into  the  soft  part 
beyond,  so  as  to  fix  it  there  and  thus  to 
compress  the  arteiy  (Fig.  91). 

The  Condition  of  the  Arteri/  after  having 
been  subjected  to  acupressure  has  still  to 
be  determined.  Does  the  pressure  of  the 
needle  divide,  as  the  ligature  does,  the 
internal  and  middle  coats  ?  or  does  it 
merely  cause  them  to  adhere  by  direct 
compression  ?  In  all  probability  the 
latter  result  is  the  only  one  obtained  ; 

a  coagulum  forming  by  the  stasis  of  the  blood  between  the  point  compressed 
and  the  nearest  collateral  branch.  This  point  is  one  of  importance  ;  for  there 
can  be  little  doubt  that  one  of  the  safeguards  after  the  ligature  is  this  division 
of  the  inner  coats  of  the  artery,  the  consequence  of  which  is  the  elfusion  of 
a  plastic  plug  within  the  vessel,  by  which  it  is  more  effectually  sealed  than  it 
can  be  by  mere  cohesion  of  its  sides  and  the  formation  of  a  blood-coagulum. 

The  time  during  which  the  needle  should  be  left  in  will  vary  with  the  size 
of  the  artery.  As  a  general  nde,  it  should  be  from  thirty  to  sixty  hom-s, 
according  to  the  size  of  the  vessel.  The  needle  must  not  be  left  in  too  long, 
lest  iiTitation  be  set  up,  and  ulceration  induced  along  its  track. 

Acupressure  and  Ligature  cam-pared.  That  arterial  heemorrhage  may  be  effec- 
tually controlled  by  acupressure  in  many  cases,  is  imdoubted.  This  fact  has  long 
been  familar  to  Surgeons  in  the  operation  for  hare-lip,  iu  which  the  bleeding 
from  the  coronary  artery  is  restrained  by  the  pin  that  is  passed  across  to  unite 
the  opposite  sides  of  the  cleft,  and  it  has  of  late  years  been  abundantly  proved 
in  the  case  of  the  largest  arteries  divided  in  amputations.  But,  though  by  means 
of  acupressure  arterial  haemorrhage  may  undoubtedly  be  controlled,  the  real 
qestion  which  has  still  to  be  answered  is,  whether  we  are  justified  in  suljstituting 
this  means  for  the  ligature  in  surgical  practice.  "When  we  reflect  on  the  ease  and 
certainty  with  which  the  most  fuilous  haemorrhage  fi'om  the  largest  artery  can 
be  at  once  and  permanently  arrested,  by  the  tying  of  the  mouth  of  the  bleedin'-r 
vessel  with  a  silken  thread — the  inestimable  advantage  which  the  ligature 
has  been  and  is  to  Surgeons,  in  enabling  them  to  carry  the  knife  with  safety  into 
regions  where  its  presence  would  be  fatal  but  for  this  means— we  should  not 
lightly,  and  on  insufficient  evidence,  throw  aside  a  means  of  such  tried  litility 
for  one  that  is  of  more  doubtful  value.  And  few  practical  Surgeons  will  pro- 
bably discard  the  thread  for  the  needle  in  the  an-est  of  arterial  haemorrhage,  un- 
less the  latter  can  be  proved  to  be  more  certain  and  more  safe  than  the  former. 

Sir  James  Simi:)son,  who  has  pressed  the  subject  of  acupressure  upon  tlic 
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attention  of  Surgeons  with  an  amoimt  of  zeal,  of  learning,  and  of  experimental 
research,  wliich  is  truly  to  Le  admired,  advances  a  variety  of  arguments  in 
favour-  of  arresting  arterial  haamorrhage  by  the  needle  rather  than  by  the  liga- 
ture.  These  may  briefly  be  simimed  up  as  follows. 

The  great  object  of  every  Surgeon  is  to  heal  operation-wounds  by  the  first 
intention. 

A  serious  and  fatal  obstacle  to  this  method  of  healing  is  the  use  of  the  ligature. 

The  ligatui'e  acts  iujui-iously  in  two  ways  :  1,  each  thread  acts  as  a  seton  and 
sets  up  a  line  of  suppuration  along  its  track  ;  and  2,  the  cut  end  of  the  artery 
included  in  and  projecting  beyond  its  noose  forms  a  slough  which  increases  the 
suppurative  action,  both  by  imdergoing  a  process  of  dismtegration  and  by 
acting  as  a  foreign  body  in  the  wound.  Complete  healing  of  a  wound  to 
which  a  ligature  has  been  applied  cannot,  therefore,  possibly  take  place  until 
after  the  separation  of  the  ligatui-e  and  the  section  of  included  arterial  tube. 

These  evils  are  entirely  obviated,  and  union  by  the  first  intention  is  secm-ed, 
1,  by  the  use  of  metallic  compressors,  the  needle  and  ■wire  being  tolerated 
by  the  tissues  amongst  wliich  they  lie,  and  not  acting  as  setons  in  the  way  that 
hempen  or  silken  ligatures  do  ;  and  2,  by  the  early  withdrawal  of  these  com- 
pressing agents,  the  vitality  of  the  artery  not  being  endangered  and  no  terminal 
slough  resulting. 

That  these  arguments  are  sound,  it  is  impossible  to  deny.  The  principle  on 
which  acupressiu'e  is  founded  is  in  accordance  with  the  fimdamental  doctrines  of 
surgical  pathology,  and  must  coimnend  itself  to  every  practical  Surgeon  who 
dispassionately  considers  this  important  question. 

But,  whilst  I  admit  to  the  fullest  the  truth  and  xmthological  soundness  of  the 
principle  on  which  acupressiu-e  is  founded,  and  whilst  I  cannot  but  regard  any 
method  of  treatment  which  facilitates  the  early  healing  of  operation-wounds, 
Avithout  suppurative  action,  as  a  great  step  in  advance  of  surgical  practice, 
I  cannot  but  think  that,  in  estimating  the  comparative  value  of  the  Ligature  and 
of  Acupressui'e  in  the  arrest  of  surgical  hoemorrhage,  too  much  evil  has  been  laid  to 
the  charge  of  the  thi-ead,  and  too  much  advantage  has  been  claimed  for  the  needle. 

If  the  ligatm'e  were  the  sole  or  indeed  the  great  cause  of  suppuration  in 
woimds  and  of  the  failure  of  union  by  the  first  intention,  it  should  rm- 
doubtedly  be  discarded  in  favour  of  any  safe  method  that  would  obviate  these 
evils.  But  is  the  ligature  in  reality  so  injurious  ?  Are  there  not  many  causes 
of  want  of  union  by  the  first  intention  which  are  entii'ely  independent  of  the 
method  adopted  for  occluding  the  arteries?  The  constitutional  condition  of  the 
patient,  irrespective  of  anytliing  in  the  local  management  of  the  wormd,  exer- 
cises a  most  marked  influence  (p.  2).  The  want  of  homogeneity  of  tissues  (p.  26), 
and  the  very  natiu'e  of  the  wound  itself,  have  also  a  decided  influence.  In 
many  woimds — as  in  operations  for  the  removal  of  dead  bone,  the  excisions  of 
bones  and  joints,  the  ablation  of  many  tumours,  &c.,— no  attempt  at  union  by  the 
first  intention  is  made  ;  the  wound  is  stutfed  perhaps  with  lint,  or  the  tissues 
are  in  such  a  condition  that  suppnration  is  a  necessity  for  healing. 

So,  again,  in  amputations  (p.  26),  there  are  many  circumstances  that  militate, 
and  always  must  do  so,  against  complete  primary  union.  Amongst  these  may 
be  mentioned  the  impossibility  of  close  approximation  of  the  flaps  owing  to  the 
intravention  of  the  bone ;  or,  as  in  some  amputations,  as  the  partial  ones  of  the 
foot,  the  very  shape  of  the  flap,  and  the  irregularity  of  the  osseotis  surfaces  ;  the 
inability  of  cohesion  between  alien  tissues,  as  bone  or  synovial  membrane  and 
muscle,  &c.  In  some  cases,  undoubtedly,  whei-e  many  or  deep  ligatures  have  to  be 
applied,  the  threads  add  to  the  difliculty  in  eflecting  direct  union.  But  in  many 
amputations  it  must  be  remembered  that  the  chief  and  perhaps  the  only  ligatures 
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are  applied  to  vessels  that,  being  cut  long,  are  on  a  level  with  the  edge  of  the 
Hap.  This  is  the  case  in  amputation  of  the  forearm,  and  at  the  shoulder,  hip, 
and  knee-joints,  in  amputations  of  the  leg  low  dowTi,  and  in  all  amputations  done 
hy  the  long  flap.  In  such  cases,  acupressure  woiild  do  little  to  aid  in  accom- 
plishing direct  union. 

Although,  therefore,  I  do  not  consider  that  the  ligature  is  in  practice  open  to 
the  objection  which  has  been  laid  to  its  charge,  that  it  is  the  chief  obstacle 
to  the  imion  of  wounds  by  the  first  intention,  yet  undoubtedly  it  is  in  many  in- 
stances a  hindrance  to  this  desu-able  result ;  and,  when  ao,  it  certainly  appears 
desirable  that  acupressm-e  should  be  substituted  for  it.  In  many  instances  also, 
and  in  some  even  where  union  by  the  first  intention  is  not  jjossible,  acupres- 
sure is  a  most  convenient  and  safe  method  of  arresting  bleeding  from  vessels 
which  it  may  be  very  difficult  to  expose  and  tie.  Thus,  in  lacerated  or  incised 
wounds  of  the  scalp,  in  injuries  of  the  hand  or  foot,  the  bleeding  may  often  be 
at  once  controlled  by  the  pressure  of  the  needle  and  wire. 

Indeed,  it  appears  to  me,  that  sound  as  may  be  the  principle  on  which  acu- 
pressure is  based,  in  practice  it  cannot  and  need  not  be  substituted  for  the 
ligature,  but  that  it  may  be  employed  advantageously  in  conjimction  with,  it,  each 
method  being  applied  to  those  vessels  or  in  those  cases  to  which  and  in  which 
it  seems  most  useful ;  and  that  the  Surgeon  will  act  more  wdsely  in  being 
eclectic  rather  than  dogmatic  in  the  employment  of  his  means  for  arresting 
arterial  hsemorrhage,  in  some  cases  using  styptics,  in  others  compression  or 
torsion  or  the  cautery,  acupressure  or  the  ligature,  as  the  particular  case 
seems  to  need  it.  Because  one  method  is  good,  the  others  are  not  necessarily  bad  ; 
because  one  is  peculiarly  applicable  in  one  case,  it  does  not  follow  that  it  is 
equally  so  in  all. 

Collateral  Circulation. — ^When  the  main  artery  of  a  limb  has  been  liga- 
tured, or  in  any  other  way  occluded,  it  is  only  the  direct  flow  of  blood  that 
is  interrupted  ;  the  indirect  supply  Avhich  is  conveyed  into  the  limb  or  part,  by 
the  free  inosculations  between  the  anastomosing  vessels  of  the  different  por- 
tions of  the  -arterial  system,  being  sufficient  to  preserve  its  vitality,  and  to 
prevent  the  occurrence  of  gangrene.  So  free  and  ready  are  the  communica- 
tions kept  up  between  dift'erent  portions  of  the  arterial  system,  that,  after  the 
largest  arteries  in  the  body,  such  as  the  subclavian,  iliac,  and  aorta,  have  been 
ligatured,  sufficient  blood  to  support  life  is  at  once  conveyed  into  the  parts 
.supplied  by  them.  This  collateral  circulation  is  most  active  and  most  readUy 
maintained  in  early  life,  when  the  vessels  are  pliant  and  elastic,  readily  accom- 
modating themselves  to  the  increased  quantity  of  blood  that  they  are  required 
to  convey.  As  age  advances,  the  vascular  system  becomes  less  elastic,  and 
there  is  a  greater  difficulty  in  the  establishment  and  maintenance  of  the  col- 
lateral circulation.  The  anastomosing  vessels  which  serve  this  purpose  ai-e 
invariably  furnished  by  arteries  contiguous  to  that  which  is  ligatured,  and  come 
off  from  the  same  side  of  the  body.  Thus,  for  instance,  after  the  ligature  of 
the  superficial  femoral,  it  is  by  the  profunda  artery  that  tlie  supply  of  blood  is 
carried  to  the  lower  extremity.  Thus  also,  when  the  common  carotid  is 
ligatured,  the  circulation  to  the  parts  it  supplies  is  not  maintained  through  the 
medium  of  the  opposite  carotid,  although  the  inosculations  between  the 
ultimate  branches  of  the  two  vessels  are  so  free  upon  the  throat,  ripon  the  face, 
and  within  the  cranium  ;  but  it  is  by  means  of  the  inferior  thyroid  and 
vertebral  arteries  (branches  of  the  subclavian  on  the  same  side),  which  become 
greatly  enlarged,  that  the  supply  of  blood  is  kept  up  to  the  parts  on  the  out- 
side, as  well  as  in  the  inside  of  the  cranium. 

The  supply  of  blood  that  is  sent  to  a  limb,  after  the  deligation  of  the  main 
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trunk,  is  at  firat  but  small  in  quantity  ;  being  merely  suflicient  for  the  main- 
tenance of  its  vitality,  but  not  enough  for  the  continuance  of  the  usual  actions 
of  the  part.  Hence,  altliough  the  life  of  a  limb  may  be  preserved  after  the 
ligature  of  its  arteiy,  it  becomes  cold,  and  the  patient  is  unable  to  move  it  for 
some  time,  the  muscles  appearing  to  be  comj)letely  paralysed  ;  gradually,  how- 
ever, the  supply  of  blood  increases,  until  having  reached  its  usual  standard, 
their  normal  vigour  returns. 

By  what  mechanism  is  this  accomplished  ?  It  is  due  to  three  series  of  changes 
taking  place  :  1,  in  the  Capillaries  ;  2,  in  the  anatomical  Anastomosing 
Branches  ;  and  3,  iu  the  Trimk  itself. 

The  Capillaries  are  the  first  to  enlarge  ;  and  this  they  appear  to  do  by  a  vital 
process,  and  not  in  consequence  of  the  mere  increased  pressure  of  the  blood  ; 
the  temperature  of  the  limb  often  rising,  in  the  course  of  a  day  or  two,  to  its 
nonnal  standard,  and  sometimes  to  two  or  three  degrees  beyond  it,  wluLst  a 
great  sensation  of  heat  is  experienced  in  it  by  the  patient.  Tliis  period  extends 
over  several  weeks  ;  and,  if  opportunity  be  afforded  of  examining  the  limb 
during  its  continuance,  the  tissues  generally  will  be  foimd  to  be  preternaturally 
vascular,  admitting  injection  freely. 

Coincidently  with  this  increase  of  activity  in  the  capillary  system,  the 
Anastomosing  Vessels  of  the  part  enlarge,  becoming  serpentine,  tortuous,  and 
waved,  forming  circles  or  an  interlaced  net-work.  During  this  enlargement, 
much  pain  is  often  experienced,  OAviug  to  the  pressure  of  the  enlarged  vessels 
upon  neighbouring  nerves.  This  form  of  collateral  circulation  commences  by 
a  general  enlargement  of  all  those  muscular  and  siibcutaneous  secondary  vessels 
of  the  Kmb,  which  can  normally  be  readily  distinguished  by  the  naked  eye. 
After  this  general  enlargement  has  continued  for  some  weeks,  it  tends  to 
localise  itself  in  a  few  of  the  principal  anatomical  inosculations,  until  at  last  it 
is  through  their  medium  that  the  cii'culation  is  chiefly  maintained.  Thus  for 
instance,  after  the  ligature  of  the  common  carotid,  the  supply  of  blood  is 
ultimately  conveyed  by  the  inosculations  between  the  superior  and  inferior 
thyi'oid  arteries,  and  by  the  vertebral  and  basilar.  When  the  subclavian  is 
tied,  the  circulation  of  the  np]3er  extremity  is  carried  on  by  the  anastomoses 
between  the  posterior  scapular  and  suprascapular,  and  the  branches  of  the 
axillary  artery  distributed  to  the  viciuity  of  the  shoidder  ;  and  when  the 
external  iliac  is  tied,  the  blood  is  conveyed  to  the  lower  limb  by  the  inoscula- 
tions between  the  mammary  and  lumbar  arteries,  with  the 
epigastric  and  circumflex  ilii. 

Jones  pointed  out  the  curious  circumstance,  that,  when  two 
anastomosing  branches  approach  one  another,  they  spUt, 
before  inosculating,  into  two  "or  three  ramusculi,  which  by 
uniting  form  a  circle  of  anastomoses.  Besides  this  kind  of 
collateral  circidation,  Maunoir,  Porta,  and  Stilling  have  noticed 
vessels  runniog  directly  between  the  extremities  of  the  obli- 
terated trunk,  forming  species  of  arterial  shoots,  springing  from 
the  stirmp  of  the  vessel. 

The  change  that  takes  place  in  the  Trunk  consists  in  its 
conversion  into  a  fibro-cellular  cord,  from  the  point  to  which 
the  ligature  has  been  applied  to  the  first  large  collateral 
branch  below  it  (Fig.  92)  :  here  it  becomes  pervious  again, 
and,  receiving  the  blood  poured  into  it  tlu-ough  the  different 
'  fii '"'thT'^Trunk  anastomosuig  channels,  becomes  again  subservient  to  the  pur- 
aftor  Ligature.    ^^^^^      circulation.     Porta  and  Stilling  have  shoAra  that 
after  a  time,  down  the  centre  of  this  fibro-cellular  cord  a  small  tortuous  central 
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canal  becomes  developeJ,  uniting  the  two  difstant  ends  of  the  divided  artery. 
This  is  probahly  the  lust  change  that  takes  place  in  the  establishment  of  the 
collateral  circulation. 

The  colUiteral  circulation  is  occasionally  not  sufficiently  free  to  preserve  the 
integrity  or  vitality  of  the  parts  supplied  by  it.  As  a  consequence  of  this, 
gangrene  not  uncommonly  results,  or  the  limb  may  become  paralysed  or 
atropliied.  This  condition  is  most  frequently  met  with  in  old  people,  from 
ossification  and  rigidity  of  the  arterial  system  ;  or  it  may  happen  as  the  result 
of  copious  ha>mon-hage,  or  of  an  extensive  transverse  wound  of  the  limb 
dividing  many  of  the  anastomosing  vessels.  It  more  rarely  happens  that  we 
find  too  great  freedom  of  the  anastomoses,  so  as  to  lead  to  a  failure  of  the 
purposes  for  which  the  ligature  has  been  applied,  by  the  rapid  admission  of 
blood  into  the  distal  side  of  the  vessel,  thus  perhaps  occasioning  secondary 
haemon-hage. 

ACCIDENTS  AFTER  ARTERIAL  OCCLUSION  BY  SURGICAL 

MEANS. 

The  accidents  that  may  follow  the  application  of  the  ligature,  the  use  of 
acupressure,  or  of  compression  in  any  way  exercised  upon  wounded  arteries,  are 
Secondary  Hcemorrhage  and  Gangrene  of  the  Limb. 

Secondary  ob  Recurrent  HiEMORRHAaE. — By  this  is  meant,  bleeding  from 
any  cause  after  the  employment  of  the  means  above  mentioned.  This  accident 
may  arise  from  a  variety  of  circumstances,  which  may  be  di\'ided  into  two  great 
classes  : — 1.  Local  Causes,  dependent  on  the  Vessel  or  Ligature  ;  and  2.  Con- 
stitutional  Causes,  connected  with  some  Morbid  Condition  of  the  Constitution 
or  Blood,  in  consequence  of  which  those  changes  which  are  necessary  for  occlu- 
sion of  the  artery  do  not  take  place. 

Local  Causes. — Among  this  class  of  causes  may  be  mentioned  any  imper- 
fection in  the  application  of  the  ligature,  needle,  or  compress ;  as,  for  instance, 
the  ligature  being  tied  too  loosely,  or  with  the  inclusion  of  a  portion  of 
nerve,  vein,  or  muscle  ;  so  also  the  accidental  pimctm-e  of  the  artery  above 
the  point  to  which  the  ligatiu'e  is  applied. 

The  rush  of  blood  through  a  neighbouring  trunk  or  collateral  branch  immediately 
above  the  Ligature,  has  been  considered  as  likely  to  interfere  with  the  formation 
of  the  internal  plug  ;  but  too  much  importance  should  not  be  attached  to  this, 
for  Porter  has  tied  the  carotid  successfully  witliin  one-eighth  of  an  inch  of  the 
brachio-cephaUc  artery  ;  Bellingham  has  ligatm-ed  the  external  iliac  close  to 
its  origin  ;  and  Key,  the  subclavian  in  the  vicinity  of  a  large  branch,  without 
secondary  haemorrhage  ensuing.  But  although  the  ligatui-e  may  he  safely 
appUed  near  a  brancli  on  its  proximal  side,  I  tliink  that  the  presence  of  a 

collateral  branch  in  close  proximity  to  the  distal  side  of  the  ligature  more 

especially  if  it  be  one  that  serves  to  carry  on  the  anastomosing  circulation  

will  be  found  to  have  a  decided  tendency  in  preventuig  the  occlusion  of  the 
distal  end  of  the  artery,  and  will  thus  act  in  favoming  the  occurrence  of 
secondary  hajmorrhage. 

The  wound  of  a  collateral  branch  immediately  above  the  ligature  though  it  do 
not  give  rise  to  troublesome  haemorrhage  at  the  time,  will,  as  I  have  seen  cause 
furious  bleeding  as  the  collateral  circulation  becomes  established. 

A  diseased  state  of  the  coats  of  the  artery  at  the  point  deligated  or  compressed 
will  occasion  rapid  sloughing  and  unhealthy  ulceration  of  the  vessel  ;  those 
pkstic  changes  which  are  necessary  for  its  occlusion  not  going  on  -witliin  it.  It 
has  happened  that  fatal  secondary  haemorrhage  has  occurred  from  a  large  artery, 
such  as  the  femoral,  in  consequence  of  a  small  atheromatous  or  calcareous  patch 
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having  given  way  immediately  above  the  ligature,  a  day  or  two  after  its  appli- 
cation. 

Constitutional  Causes. — These  act  by  preventing  the  foi-mation  of  a  clot 
within,  and  the  deposit  of  plastic  matter  without,  the  artery  ;  or,  if  formed, 
causing  their  absorption  in  a  few  days.  (Figs.  85  and  86.)  Amongst  the  most 
common  of  these  causes  are  those  unhealthy  states  of  the  system  in  which 
diffused  erysipelatoios  injlammation  sets  in,  wliich  is  incompatible  with  plastic 
effusion.  In  these  cases  either  no  internal  coagulum  at  all  is  formed,  or  if 
any  be  deposited  it  is  weak,  imperfect,  and  unable  to  resist  the  impulse  of 
the  blood  ;  or,  if  it  have  abeady  foimed,  it  speedily  becomes  absorbed  or  dis- 
integi-ated  ;  offering  no  resistance  to  the  impulse  of  the  blood,  and  being  washed 
away. 

In  some  cases  the  secondary  hsemorrhage  appears  to  be  owing  to  an  excited 
state  of  the  circulation.  The  patient  is  restless,  and  has  a  quick,  irritable,  and 
jerking  pulse.  In  such  circumstances,  bleeding  is  very  apt  to  occur,  and,  if  not 
too  abimdant,  appears  to  give  relief  to  the  system. 

The  occurrence  of  enjsijjelas,  phlebitis,  or  sloughing  of  the  stump  or  wound, 
will  prevent  or  arrest  the  necessary  adhesive  inflammation.  Besides  these 
conditions,  there  are  certain  states  of  the  blood  in  wliich  from  disease,  as  albu- 
minm-ia,  it  has  lost  its  plasticity,  and  cannot  yield  the  products  of  adhesive 
inflammation.  Secondary  haemorrhage  is  especially  apt  to  occur  in  cases  of 
pyamiia,  pro^dded  that  disease  assume  a  somewdiat  chronic  character.  The  con- 
ditions of  the  blood  in  pyaemia  being  incompatible  with  the  formation  of  a  firm 
and  plastic  coagulum  within  the  artery,  the  vessel  continues  or  becomes  open, 
and  secondary  hasmorrhage  will  certainly  occiu\  The  sloughing  action  set  up 
in  a  woimd  may  extend  to  the  larger  arteries,  and  by  destrojong  their  coats 
occasion  secondary  haemorrhage.  But  it  must  be  borne  in  mind  that  the  arterial 
tissues  are  usually  the  last  of  the  soft  tissues  to  slotigh.  An  artery  -wdll  con- 
tinue to  pulsate  in  a  woimd,  preserving  its  integrity  when  all  ai-oimd  it  is  slough 
and  disorganisation. 

Phenomena. — The  occurrence  of  secondary  hsemorrhage  is  usually  somewhat 
gradual,  and  not  without  warning.  Tlie  blood  does  not  burst  forth  iu  a  gush  at 
once,  but  appears  at  first  in  a  small  quantity,  oozing  out  of  the  woimd  and 
staining  the  dressings  ;  it  may  then  cease  to  flow  for  a  time,  but  breaks  out 
again  in  the  course  of  a  few  hours,  welling  iip  fi-eely  in  the  wound,  and  either 
draining  the  patient  by  repeated  losses,  attended  by  the  phenomena  that  chai-ac- 
terise  htemorrhagic  fever,  or  else  exhausting  him  so  that  he  falls  a  ■\dctim  to 
some  asthenic  disease,  such  as  pneumonia,  erysipelas,  or  phlebitis.  In  other 
cases  again,  after  a  few  warnings,  it  may  biu-st  out  in  a  gushing  stream  that  at 
once  destroys  life. 

The  opportunities  which  I  have  had  of  examining  the  state  of  the  vessels  in 
several  cases  of  fatal  secondary  hasmorrhage,  lead  me  fully  to  concirr  with 
Gutlme  and  Porter,  that  the  blood  in  the  great  majority  of  instances  comes 
from  the  distal  and  not  from  the  proximal  side  of  the  womid.  The  greater 
tendency  in  the  distal  end  of  the  vessel  to  bleed,  appears  to  arise  pai-tly  from 
the  less  perfect  occlusion  of  this  portion  of  the  artery,  and  partly  from  its 
gi-eater  liability  to  slough,  in  consequence  of  the  ligature  interrupting  its  supply 
of  blood  through  the  vasa  vasorum.  It  is  no  objection  to  this  opinion  that  the 
fatal  haemorrhage  is  often  of  an  arterial  character  ;  for,  though  it  is  true  that 
the  blood  which  is  carried  to  the  distal  end  is,  for  the  first  few  days  after 
the  application  of  a  ligature,  of  a  venous  hue,  yet,  after  the  collateral  circula- 
tion is  once  established,  it  gradually  assumes  a  more  scarlet  tint,  and  at  last 
becomes  completely  ai'terialised. 
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Penods  at  which  it  occiws.— Secondary  htuniorrliage  may  come  on  at  any 
time  between  the  application  of  the  ligature  and  the  closure  of  the  wound. 
There  are,  however,  three  periods  at  which  it  is  particulaiiy  apt  to  occur  : — 1,  a 
few  days  after  the  ligatiu'e  has  been  applied  ;  2,  about  the  peiiod  of  the  sepa- 
i-ation  of  the  ligature  ;  and,  3,  at  an  ijidelinite  time  after  its  separation. 

1.  The  haemorrhage  which  occiu'S  a  fm  days  after  the  application  of  the  liga- 
ture, arises  either  from  some  imperfection  in  the  tying  of  the  ligatiu-e  ;  from 
disease  in  the  arterial  coats,  causing  them  to  give  way  ;  from  sloughing  ;  or  from 
want  of  adhesive  inflammation  on  the  face  of  a  stump. .  "When  it  arises  from  the 
latter  cause,  there  is  a  general  oozing  or  dribbling  of  blood  from  many  points 
of  the  sm-face,  rather  than  a  gush  from  one  orifice.  In  those  cases  in  which  the 
artery  has  been  tied  above  the  wound  only,  haemorrhage  is  very  apt  to  occur  at 
this  time.' 

2.  When  hremoiThage  occurs  ahout  the  time  of  the  separation  of  the  ligature,  it 
may  arise  from  any  of  the  causes  already  specified  that  interfere  with  the  due 
formation  of  an  internal  coagulimi,  or  that  occasion  ulceration  and  sloughing 
of  the  coats  of  the  vessel.  The  occurrence  of  hcemorrhage  at  this  time  is 
often  comiected  with,  or  dependent  upon,  that  peculiar  irritability  of  the 
heart  and  arteries  which  has  already  been  mentioned  as  a  frequent  cause  of 
bleeding. 

3.  Lastly,  in  some  cases  in  which  the  ligature  has  separated  but  the  wound  has 
remained  open,  the  htemorrhage  may  take  place  either  from  the  cicatrix  in  the 
artery  being  too  weak  to  support  the  impulse  of  the  blood  ;  or  from  the  coagu- 
lum  being  absorlDed  in  the  way  already  mentioned.  The  continuance  of  the 
open  state  of  the  wound  after  the  separation  of  the  ligature,  is,  I  think,  not 
improbably  dependent  upon  a  morbid  condition  of  the  coats  of  the  vessel  which 
eventually  leads  to  hemorrhage.  The  length  of  time  that  will  sometimes 
elapse  between  the  separation  of  the  ligature  and  the  occitrrence  of  hsemorrhage 
is  very  remarkable  ;  thus  there  is  in  St.  Thomas's  Hospital  a  preparation  of  a 
carotid  artery,  from  which  secondary  haemorrhage  took  place  in  the  tenth  Aveek 
after  ligature  ;  and  South  mentions  a  case  of  ligature  of  the  subcla\'ian,  in 
which  the  thread  separated  on  the  twenty-seventh  day,  the  fatal  hasmorrhage 
occurring  in  the  thirteenth  week. 

The  Treatment  of  Secondare/  Haimorrhage  must  be  considered,  as  the  bleeding 
takes  place,  1,  from  a  Stump  ;  and,  2,  fi'om  an  Ai-tery  tied  in  its  Continuity. 

In  all  cases  of  ligature  of  arteries,  care  should  of  course  be  taken  to  prevent, 
if  possible,  this  accident,  by  keeping  the  patient  perfectly  qiiiet,  giving  no 
stimulants,  having  the  bowels  kept  open  and  the  secretions  free,  and  avoiding 
any  undue  traction  on  the  ligature  itself. 

In  primary  haemorrhage  the  riile  of  practice  is,  not  to  interfere  by  operation 
if  once  the  bleeding  have  been  arrested  by  other  means.  In  secondaiy  haemor- 
rhage this  rule  of  practice  does  not  apply  ;  but  the  Surgeon  may  proceed  to  adopt 
effectual  means  for  the  prevention  of  the  recurrence  of  the  bleeding  after  the  first 
outbreak,  even  though  all  flow  of  blood  have  ceased  when  he  sees  the  patient  ; 
and  he  mxist  do  so,  and  that  without  delay,  if  the  haemorrhage  have  recurred 
more  than  once.  When  once  a  repetition  of  secondary  haemorrhage  has  taken 
place  the  patient's  condition  becomes  most  critical  ;  the  efforts  of  nature  can 
no  longer  be  trusted  to  for  the  arrest  of  the  bleeding,  and  the  last  and  fatal 
gush  may  at  any  moment  occur.  Hence  the  Surgeon  must  in  such  circimi- 
stances  lose  no  time  ;  there  must  be  no  dallying,  no  hoping  that  the  bleeding 
■will  not  recur,  no  trusting  to  temporary  and  inefficient  expedients,  but  the  case 
must  be  at  once  and  decisively  taken  in  hand.  In  no  circumstances  is 
a  greater  amount  of  coolness  and  more  surgical  knowledge  requii-ed,  than 
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in  adopting  a  decisive  and  immediate  line  of  action  in  a  case  of  secondary 
liajnioniiage.  Tliere  is  no  time  for  delay,  no  time  lor  consultation,  none  for 
reference  to  books  ;  but  tlie  Sui'geon  must  act  at  once  on  Mb  own  responsibility. 

1.  The  treatment  of  secondary  liEcmorrliage  from  a  Stump  will  depend  in 
a  great  measiu-e  on  the  degree  of  union  tliat  lias  taken  place  between  tlie  flaps, 
and  on  tbe  situation  of  the  stump. 

When  the  hasmoiThage  occurs  a  few  days  after  amputation,  if  there  be  but 
slight  oozing,  elevating  the  part,  applying  cold,  and  bandaging  it  tightly 
with  a  roller,  so  as  to  compress  the  flaps,  will  sometimes  arrest  the  bleeding. 
If  it  continue,  however,  or  become  more  severe,  the  flaps,  which  will  liave 
been  disunited  by  the  effusion  of  blood,  must  be  separated,  and  the  bleeding 
vessels  sought  for  and  tied.  When  the  stump  is  sloughy,  and  the  tissues 
softened,  the  ligatiu'es  "will  not  hold  ;  in  these  circtmistances  the  application 
of  the  actual  cautery  to  the  bleeding  jDoints  wUl  arrest  the  flow  of  blood.  If 
the  oozing  appear  to  be  nearly  general  from  the  mimber  of  points,  the  flaps 
being  somewhat  spongy,  I  have  succeeded  in  arresting  the  hemorrhage  by 
clearing  their  sui'faces  thoroughly  of  all  coagula,  and  then  biinging  them 
tightly  together  by  means  of  a  roller. 

If  the  hasmorrhage  occui-  at  a  later  period,  after  the  tenth  day,  when 
tolerable  xmiou  has  taken  place,  and  if  it  appear  to  proceed  from  the  prin- 
cipal artery  of  the  part,  an  effort  may  be  made  to  arrest  it  by  the  application 
of  the  horse-shoe  toitrniquet,  which  occasionally  "svill  stop  all  further  loss  of 
blood;  or,  if  the  miion  that  had  taken  place  between  the  flaps  have  been 
broken  through,  the  stump  may  be  faiiiy  opened  up,  the  coagula  turned 
out,  and  the  bleeding  vessel  sought  for  and  tied.  If,  however,  not'svith- 
standing  the  htemorrhage,  the  union  between  the  flaps  continue  sound  and 
firm,  then  the  choice  lies  between  three  alternatives  ;  1,  opening  up  the 
stump,  clearing  away  coagula,  and  tying  the  bleeding  vessels  at  their  open 
mouths  ;  2,  ligaturing  the  main  artery  just  above  the  stump;  3,  performing 
the  Hunterian  oj)eration,  and  tying  the  vessel  high  up  in  the  limb  at  a 
distance  from  the  stump.  The  course  to  be  adopted  ■will,  I  think,  in  a  great 
measm-e  depend  tipon  the  stump  with  wliich  we  have  to  do ;  but  as  a  general 
rule  I  prefer  in  these  cases  adopting  the  first  alternative,  placing  a  tounii- 
t|uet  on  the  limb,  j)assing  the  finger  into  the  stumj),  and  breaking  up  all 
adhesions,  which  are  often  very  firm ;  then  tiuning  out  the  mass  of  coagula, 
which  will  usually  be  found  distending  the  flaps,  clearing  these  thoroughly 
with  a  sponge,  and  then  tying  the  bleeding  artery.  Besides  the  main 
artery  that  bleeds — one  of  the  tibials,  for  instance,  if  it  be  a  leg-ami3u- 
tation — there  will  generally  be  very  fi-ee  oozing  from  many  pomts.  The 
more  abimdant  of  this  may  be  stopped  by  the  ligature  passed,  if  the  tissues 
are  friable,  by  means  of  a  njBvus-needle  imder  the  vessels.  The  rest  will  cease 
on  the  application  of  cold  water  and  on  raising  the  stump.  The  flaps  may  then 
be  brought  together  by  strips  of  plaster  and  a  bandage,  and  wiR  usually  very 
readily  unite. 

Should,  however,  the  stump  be  inflamed,  sloughy,  and  oBdematous,  and  more 
particularly  if  it  be  merely  the  foot  or  hand  that  has  been  removed,  then, 
instead  of  opening  it  \ip,  and  seeking  for  the  bleeding  vessel,  deeply  hidden  in 
infiltrated  tissues,  it  will  be  better  to  tie  the  main  artery  of  the  limb  just 
above  the  flaps,  or  wherever  it  can  be  most  readily  reached.  In  such  cases, 
after  amputation  of  the  loot,  I  have  successfully  tied  the  posterior  tibial  low 
down,  just  above  the  malleolus. 

The  third  alternative,  that  of  ligatiuing  tlie  artery  high  above  the  stump, 
should,  I  tliink.  in  th.e  first  instance,  be  undertaken  in  those  cases  only  where 
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the  amputation  has  been  done  dose  to  the  trunk,  as  at  the  slioulder-joint, 
or  the  middle  or  upper  part  of  the  thigh,  and  M'here  consequently  there  is 
no  length  of  limb  to  be  nourished  by  the  artery  that  is  ligatured,  and  where 
opening  up  an  almost  cicatrised  stump  of  very  large  size  would  inflict  a 
greater  shock  upon  the  system,  and  more  consecutive  danger,  than  the 
deligation  of  an  ai'tery  by  an  independent  operation.  Hence,  although  in  no 
case  of  secondary  hemorrhage  from  a  leg-stump  below  the  knee  would  I 
ligature  the  femoral  in  preference  to  opening  up  the  flaps  and  secimng  the 
vessels  in  them,  if  this  were  practical,  yet  in  secondary  hasmorrhage  after  the 
amputation  of  the  thigh,  the  case  might  be  different ;  and  here,  if  good  union 
had  abeady  taken  place,  and  the  stump  were  not  distended  by  coagula,  the 
main  ai-tery  might  be  tied.  In  such  cases  it  is  clearly  useless  to  ligatiu-e  the 
superficial  femoral,  as  the  hremon-hage  may,  and  most  probably  does,  proceed 
from  some  of  the  branches  of  the  profunda.  Ligature  of  the  common  femoral 
is  not  very  successful ;  and  upon  the  whole  it  would,  I  think,  be  safer,  if  all 
other  means  have  been  tried  and  have  failed,  to  deligate  the  external  iliac  just 
above  Pouparfs  ligament.  In  disarticulation  of  the  arm  at  the  shoulder- 
joint,  the  subclavian  artery  must  be  tied,  either  above  or  just  below  the 
clavicle. 

In  any  case,  the  ligature  of  the  main  artery  of  the  limb  becomes  the  only 
and  the  last  resource,  where,  in  consequence  of  the  softened,  inflamed,  in- 
filtrated or  sloughy  state  of  the  tissues,  the  Surgeon  is  vmable  to  secure  the 
bleeding  vessels  in  the  stiimp  itself,  the  ligatures  cutting  through  the  dis- 
organised coats  of  the  vessels. 

2.  When  the  haemorrhage  occurs  after  a  ligatiu'e  has  been  applied  to  the 
Continuity  of  the  Vessel,  whether  for  injury  or  disease,  pressure  must  first 
be  tried.    With  this  view  the  woimd  should  be  plugged,  and  a  graduated 
compress  should  be  very  firmly  and  carefully  applied  by  means  of  a  ring- 
tourniquet  over  the  point  from  which  the  blood  proceeds ;  in  this  way  the 
bleeding  may  occasionally  be  stopped.     Not  unfrequently,  however,  this 
will  prove  ineffectual,  the  bleeding  recurring  from  imdemeath.    When  this 
is  the  case,  what  course  should  the  Surgeon  pursue  ?    He  may  re-apply  the 
.  compress  once  more  with  great  care,  after  clearing  away  coagula,  and  drying 
1  the  parts  thoroughly ;  but  should  it  again  fail  in  arresting  the  bleeding,  it 
!  is  useless  to  trust  to  it  again,  as  the  haemorrhage  will  certainly  recur,  and 

•  valuable  time  and  much  blood  will  be  lost  in  these  fruitless  attempts  at 
checking  it.    The  course  that  the  Surgeon  should  pm'sue  in  such  a  case  as 

1  this,  is  a  most  anxious  consideration,  but  one  on  which  liis  mind  should  be 

I  clearly  and  decidedly  determined,  as  there  is  but  little  time  for  reflection  or 
consultation,  and  none  for  referring  to  authorities. 

If  the  artery  be  situated  on  the  trunk,  as  the  subclavian,  carotid,  or  one 
of  the  iliacs,  there  is  nothing  to  be  done  but  to  trust  to  the  plugging  of  the 

1  woimd  ;  and  in  the  gi-eat  majority  of  these  cases  the  patient  will  die  exhaiisted 
by  repeated  ha3morrhage. 

When  the  artery  is  situated  in  one  of  the  limbs,  more  efiicient  procedures 

:  may  be  employed.  If  it  be  one  of  the  arteries  of  the  upper  extremity, 
the  wound  should  be  opened  up,  and  an  attempt  made  to  tie  both  ends  of 
the  vessel  again  in  this ;  should  this  fail,  or  not  be  practicable,  the  artery- 
must  be  deligated  at  a  higher  point  than  that  at  which  it  had  been  previously 

:  tied ;  should  the  haemorrhage  still  continue,  or  l^e  re-established,  amputation 

•  is  the  only  resource  left. 

In  the  lower  extremity,  the  treatment  of  secondary  hajmorrhage  occurring 
.  after  ligature  is  replete  with  difliculty.    Here  I  believe  it  to  be  iLseless  to 

0  2 


196 


ARREST  OF  ARTERIAL  HJiMORRHAGE. 


tie  the  artery  at  a  liigher  point  than  that  to  wliich  the  ligature  lias  been 
already  applied,  as  gangrene  invariahly  i'ollows  this  douhle  ligature  ol'  the 
iU'teries  of  the  lower  extremity  :  at  least,  in  the  two  or  three  cases  that  I  have 
seen  in  which  recom-se  has  been  had  to  this  practice,  moitification  of  the 
limb  has  ensued ;  and  in  all  the  reported  cases  with  wliich  I  am  acquainted, 
a  similar  result  has  occurred.  The  treatment  should  vary  according  as  we 
have  the  femoral  artery  or  one  of  the  tibials  to  deal  "witli.  If  the  hsemor- 
rhage  proceed  from  the  femoral,  I  should  be  disposed  to  cut  down  on  tlie 
bleeding  part  of  the  vessel,  treating  it  as  a  wounded  artery,  and  applying  a 
ligature  above  and  below  the  part  already  deligated  ;  tliis  operation  would, 
however,  necessarily  be  fi-aught  with  difficulty.  Should  tliis  be  impracti- 
cable, or  not  succeed  in  checking  the  hsemorrhage,  I  think  that  w^e  should 
best  consult  the  safety  of  the  patient  by  amputating  at  once  on  a  level 
•with  or  above  the  ligature.  Although  tliis  is  a  severe  measure,  it  is  infinitely 
preferable  to  allowing  him  to  run  the  risk  of  the  supervention  of  gangrene, 
which  will  require  removal  of  the  limb  under  less  favourable  conditions. 
If  the  secondary  hasmorrliage  proceed  from  one  of  the  tibials,  it  would  be 
useless  to  adopt  either  of  the  preceding  alternatives.  If  we  ligatured  the 
superficial  femoral,  the  bleeding  would  not  be  permanently  controlled,  or, 
if  it  were,  gangrene  of  the  limb  would  in  all  probability  set  in;  at  least, 
I  know  of  no  case  in  which  this  practice  has  been  followed  without  mortifi- 
cation occurring.  In  a  few  rai'e  instances,  however,  the  ligature  of  the 
popliteal  has,,  under  such  circiunstances,  succeeded  :  but  it  has  also  fre- 
quently failed,  rendering  secondary  amputation  necessary,  and  its  success 
is  a  mere  matter  of  chance.  The  depth  at  wliich  the  tibials  are  situated  is 
so  great,  that  it  would  be  hopeless  to  search  for  one  of  these  vessels  and 
attempt  its  deligation  at  the  bottom  of  a  deep,  sloughy,  infiltrated  and 
inflamed  woimd.  In  such  circumstances,  therefore,  I  think  we  should  best 
consult  the  patient's  safety  by  amputating  the  leg  above  the  seat  of  wound. 
This  is  truly  a  severe  measure ;  but  the  only  other  alternative  that  has,  to  my 
knowledge,  ever  succeeded,  is  the  ligature  of  the  popliteal ;  and  as  that,  as  has 
already  been  stated,  has  frequently  failed,  I  think  that,  as  a  rule,  we  should 
best  consult  the  safety  of  the  patient  by  the  removal  of  the  limb  at  once. 

If  the  haemorrhage  occur  from  a  wounded  artery  to  which  ligatures  have 
already  been  applied  above  and  below  the  seat  of  wound,  the  same  treatment 
must  be  adopted  as  in  those  cases  in  which  the  bleeding  takes  place  from  the 
application  of  the  ligatm-e  to  the  continuity  of  the  vessel. 

Gangrene  eollowing  Ligature. — After  the  ligature  of  the  main  artery 
of  a  limb,  the  collateral  circulation  is,  imder  all  ordinary  circumstances^ 
sufficient  to  maintain  the  vitality  of  the  part  supplied  by  the  deligated  vessel. 
In  some  cases,  however,  it  happens  that  the  condition  of  the  circulation  in  the 
parts  below  the  ligature  is  not  compatible  -with  their  life. 

Causes. — The  causes  influencing  the  occurrence  of  gangrene  in  this  way  are 
the  Age  of  the  Patient,  the  Seat  of  the  Operation,  and  the  various  Conditions 
in  which  the  Limb  may  afterwards  be  placed. 

The  influence  of  ag6  is  not,  however,  so  marked  as  might  d  priori  be 
supposed  ;  for,  although  there  can  be  no  doubt  that  there  is  a  less  accommo- 
dating power  in  the  arterial  system  to  varyuig  quantities  of  blood  at  an 
advanced  period,  of  life,  and  that  there  would  be  greater  difliculty  in  main- 
taining the  vitality  of  the  limb  after  ligature  of  the  artery  in  a  man  of  sixty 
than  in.  one  of  twenty-five  ;  yet  I  find  that,  of  tlm-ty  cases  in  which  gangrene 
of  the  lower  extremity  followed  the  ligature  either  of  the  e.xternal  iliac  or 
femoral  arteries,  the  average  age  of  the  patient  was  thii-ty-five  year.«,  as  nearly 
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as  possible  the  mean  age  at  wliicli  these  operations,  according  to  Norris's  Tables, 
are  generally  performed.  Of  these  cases  of  gangrene  two  occurred  under  twenty 
yeai-s  of  age,  eleven  between  twenty  and  tldity,  eight  between  thii-ty  and  forty, 
and  nine  above  forty. 

The  seat  of  the  operation  influences  greatly  the  liability  to  gangrene,  which  is 
much  more  frequent  after  the  ligatiu'e  of  the  arteries  in  the  lower  than  in  the 
upper  extremity. 

Besides  these  predisposing  causes,  gangi-ene  after  ligatm-e  may  be  directly 
occasioned  by  a  deficient  supply  of  arterial  blood.  In  some  cases  this  may 
arise  from  the  collateral  vessels  being  unable,  in  consequence  of  the  rigidity 
of  theii"  coats,  to  accommodate  themselves  to  the  increased  quantity  of  blood 
they  ai-e  reqiiii'ed  to  transmit  ;  or  they  may  be  compressed  in  such  a  way  by 
extravasation  as  to  be  materially  lessened  in  their  capacity.  In  other  instances 
again,  the  existence  of  cardiac  disease  may  interfere  with  the  proper  supply  of 
blood  to  the  part. 

Great  loss  of  blood,  either  in  consequence  of  secondary  hsemorrhage,  or  in  any 
other  way,  before  or  after  the  application  of  the  ligature,  is  often  followed  by 
gangrene,  and  is  almost  certaia  to  be  attended  by  this  result  if  a  second  ligature 
have  been  applied  to  a  higher  point  in  the  lower  extremity.  That  a  diminution 
ia  the  quantity  of  blood  circulating  in.  the  system  may,  under  the  most  favoiu"- 
able  circumstances,  become  a  cause  of  gangrene  after  the  ligatiire  of  the  artery, 
is  illustrated  by  the  statement  of  Hodgson  that,  soon  after  the  introduction  of 
the  Hrmterian  operation  into  Paris,  it  was  the  custom  to  employ  repeated 
venesection  in  the  cases  operated  on  ;  the  consequence  of  which  was,  that  morti- 
fication was  of  iirequent  occurrence. 

A  more  common  cause  of  gangrene  is  the  difficulty  experienced  by  the  venous 
blood  in  its  return  from  the  limb.  This  difficulty  always  exists  even  when  no 
mechanical  obstacle  impedes  the  return,  being  dependent  on  the  want  of  a 
proper  vis  d  tergo  to  drive  on  the  blood.  The  propulsive  power  of  the  heart, 
the  main  agent  in  the  venous  circulation,  is  greatly  diminished  by  being  trans- 
mitted through  the  narrow  and  tortuous  channels  of  the  anastomosing  vessels. 
This  difficulty  to  the  omvard  passage  of  the  venous  blood  may,  if  there  exist  any 
cause  of  obstruction  in  the  larger  venous  trunks,  be  readily  increased  to  such 
an  extent  as  to  choke  the  collateral  circulation,  and  so  cause  the  limb  to 
mortify.  This  mechanical  obstacle  may  be  dependent  upon  the  occlusion  of 
the  vein  by  inflammation  excited  within  it  opposite  the  ligature,  by  its  trans- 
fixion with  the  aneurism-needle,  or  by  its  accidental  wound  with  the  knife  in 
exposing  the  artery.  "When  such  an  injmy,  followed  by  inflammation,  is 
inflicted  on  a  vein,  which,  like  the  femoral,  returns  the  great  mass  of  blood  from 
a  limb,  gangrene  is  the  inevitable  result. 

The  supervention  of  erysipelas  in  the  linib  after  the  application  of  the 
ligature,  though  fortunately  not  of  very  frequent  occurrence,  is  a  source  of 
considerable  danger,  being  very  apt  to  give  rise  to  gangrene  by  the  tension  of 
the  parts  obstructing  the  anastomosing  circulation.  I  have  on  two  occasions 
seen  gangrene  of  the  fingers,  from  this  cause,  follow  ligatiu'e  of  the  vessels  of 
the  fore-arm. 

The  abstraction  of  heat  from  the  limb,  either  directly  by  the  application  of 
cold,  or  indirectly  by  the  neglect  of  sufficient  precaution  to  keep  up  the  tem- 
perature of  the  part,  often  occasions  gangrene  :  thus  Sir  A.  Cooper  saw 
mortification  follow  the  application  of  cold  lead-lotion  to  a  Hmb  in  which  the 
femoral  artery  had  been  tied ;  and  Hodgson  witnessed  the  same  result  when 
the  operation  was  performed  at  an  inclement  season  of  the  year. 

The  incautious  application  of  lieat  may,  by  overstimulating  the  returning 
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circulation  of  tlie  limb,  especially  about  tliat  period  when  the  rising  tempera- 
ture ia  an  indication  of  increased  action  in  the  capillary  vessels,  occasion 
mortification.  In  this  way  the  application  of  hot  bricks  and  bottles  to  the  feet 
has  given  rise  to  sloughing  ;  and  Liston  was  compelled  to  amputate  the  thigh 
after  ligature  of  the  femoral  artery,  for  gangrene  induced  by  fomenting  the  limb 
with  hot  water. 

The  aiyplication  of  a  handage,  even  though  very  cautiously  made,  is  apt  to 
induce  sloughing  and  gangi'ene.  I  have  seen  this  happen  when  a  roller  was 
applied  to  the  leg  after  ligatiu-e  of  the  femoral  artery,  with  a  view  of  removing 
the  cadema. 

The  Period  of  Supervention  of  gangrene  of  the  limb  extends  over  the  first 
three  or  four  weeks  after  the  ligature  of  the  vessel.  It  seldom  sets  in  before  the 
third  day,  but  most  frequently  happens  before  the  tenth. 

Glmracter. — The  gangi'ene  from  ligature  of  an  arteiy  is  almost  invariably  of 
the  moist  Idnd,  on'  accoimt  of  the  implication  of  the  veins.  The  limb  first 
becomes  oedematous ;  vesications  then  form  ;  and  it  assumes  a  purplish  ox 
greenish  black  tint,  rapidly  extending  up  to  the  seat  of  operation.  In  some 
cases,  though  they  are  rare,  simple  mummification  of  the  limb  comes  on  ;  the 
skin  assuming  a  dull  yellowish-white  hue,  mottled  by  the  streaks  that  corre- 
spond to  the  veins,  and  becoming  diy,  horny,  and  shrivelled,  about  the  extensor 
tendons  of  the  instep. 

Treatment. — Much  may  be  done  with  the  view  of  preventing  gangrene. 
Thus,  the  limb  should  be  elevated,  wrapped  up  loosely  in  flannel  or  cotton- 
wadding,  and  laid  on  its  outer  side  after  the  operation.  If  the  weather  be  cold, 
hot- water  bottles  maybe  put  into  the  bed,  but  not  in  contact  with  the  limb. 
Should  there  be  any  appearance  of  stagnation  of  venous  blood,  the  plan 
recommended  by  Guthrie,  of  employing  continuous  and  methodical  friction  in 
a  direction  upwards  for  twenty-four  hours,  so  as  to  keep  the  superficial  veins 
emptied,  may  be  practised. 

When  mortification  has  fairly  set  in,  amputation  of  the  limb  should  be  per- 
formed at  once  as  the  only  chance  of  saving  life,  in  all  those  cases  in  which 
the  patient's  constitutional  powers  are  sufficiently  strong  to  enable  him  to  bear 
the  shock  of  the  oj)eration.  The  limb  should  be  removed  at  the  seat  of  the 
original  wound,  or  opposite  the  point  at  which  the  artery  has  been  tied.  In 
those  cases,  however,  in  which  the  gangrene  follows  injiuy  of  the  femoral  artery 
just  below  Poupart'a  ligament,  Guthrie  advises  the  amputation  to  be  done  below 
the  knee,  where  it  usually  stops  for  a  time.  If  the  gangrene  spread,  with 
oedema  or  serous  infiltration  of  the  limb,  the  amputation  should  be  done  high 
up  ;  at  the  shoulder-joint,  or  in  the  upper  thii-d  of  the  tliigh.  In  these  cases  a 
large  number  of  vessels  usually  require  ligatui'e,  having  been  enlarged  by  the 
collateral  circulation. 
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TRAUMATIC  ANEURISM  AND  ARTERIO-VENOUS  WOUNDS. 

TRAUMATIC  ANEURISM. 

We  have  hitherto  discussed  the  treatment  of  an  injured  artery  having  an 
open  ^vound  communicating  with  it.  It  often  happens,  however,  that  the  case 
is  not  so  simple  as  has  been  described,  but  that,  in  addition  to  the  wound  in  the 
vessel,  we  have  a  subcutaneous  extravasation  of  blood,  with  more  or  less  pulsa- 
tion, thrill,  and  bruit,  fi-om  the  projection  into  it  of  the  blood  from  the  wounded 
vessel.  This  extravasation  constitutes  a  Traumatic  Aneurism,  and  may  arise  in 
three  ways.  1.  There  may  be  an  oblique  or  indirect  puncture  into  the  artery^ 
the  blood  furnished  by  which  partly  escapes  from  the  wound,  party  extra- 
vasates  itself  into  the  tissues  around  the  vessel.  2.  The  puncture  in  the 
integuments  may  have  been  closed  by  plaster  or  bandage  ;  and  then  no  blood 
escapes  externally,  but,  the  wound  in  the  artery  continuing  patent,  the  blood  is 
poured  out  into  the  substance  of  the  limb  or  part.  3.  There  may  have  been  no 
external  woimd,  but  the  artery  may  have  been  punctured  or  torn  across, 
subcutaneously,  by  the  spicula  of  a  fractured  bone,  by  a  violent  strain  or  twist 
of  the  limb,  by  the  injury  inflicted  in  a  dislocation,  or  by  the  Surgeon  in  his 
efforts  to  reduce  it. 

These  traimiatic  aneurisms,  in  whatever  way  arising,  are  of  two  kinds,  the 
Diffused  and  the  Circumscribed. 

Diffused  Traumatic  Aneurism.— This  consists  of  an  effusion  of  blood 
poured  out  by,  and  communicating  with,  the  wounded  or  ruptiu'ed  artery  ; 
limited  in  extent  by  the  pressure  of  surroundiiig  parts,  and  partially  coagu- 
lating in  the  meshes  of  the  broken  down  areolar  tissue.  It  has  no  sac ;  and  its 
boimdary,  which  is  iU  defined,  is  composed  partly  of  this  coagulum,  and  partly 
of  plastic  matter  effused  by  the  tissues  into  which  it  is  poured  out,  and  has  a 
constant  tendency  to  extend  by  the  pressure  of  the  fluid  blood,  which  continues 
to  be  projected  into  the  centre  of  the  tumour. 

This  form  of  traumatic  aneurism  is  indicated  by  a  subcutaneous,  soft,  and 
semi-fluctuating  tumour,  often  of  very  considerable  size,  composed  of  extra- 
vasated  blood.  At  first  the  skin  covering  it  is  of  its  natural  colour,  but  it 
gradually  becomes  bluish,  and  is  thinned  by  the  pressure  to  which  it  is  sub- 
jected. If  the  wound  in  the  vessel  be  rather  large  and  free,  there  will  be  a 
distinct  pulsation  in  the  tumour  synchronous  with  the  beat  of  tlie  heart, 
accompanied  by  a  thrilling,  purring,  or  jarring  sensation,  and  often  a  distinct 
and  loud  bruit.  In  other  cases,  again,  if  the  injured  artery  be  small,  or  if  the 
wound  in  it  be  oblique,  and  of  limited  size,  there  may  be  no  distinct  pulsation 
or  bruit  ;  the  tumour  being  either  indolent  and  semi-fluctuating,  or  having  an 
impulse  communicated  to  it  by  the  subjacent  artery.  In  those  cases  also  in 
which  the  artery  is  torn  completely  across,  or  in  which  the  blood  that  is  effused 
coagulates  very  rapidly,  the  ordinary  aneurismal  bruit  and  pulsation  may 
be  very  obscure  or  quite  absent.  In  such  cases,  the  diagnosis  of  the  true 
nature  and  gravity  of  the  tumour  may  usually  be  made  by  observing  that  the 
pulse  in  the  arteries  at  a  lower  point  is  absent,  and  that  there  is  great  oedema 
of  the  limb. 
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These  tumours,  if  left  to  theniHclves,  rarely  undergo  spontaneous  cure,  but 
tliey  either  increase  in  size  until  the  integument  covering  them  sloughs  and 
ruptures,  or  the  external  wound,  which  has  been  tempoiurily  plugged  by 
coagiilum,  gives  way  ;  or  else  they  inflame  and  suppurate,  pointing  at  last  like 
an  abscess,  and,  on  bursting,  givmg  rise  to  a  sudden  gush  of  blood,  which  may 
at  once,  or  by  its  rapid  recurrence,  prove  fatal.  In  some  cases,  a  subcutaneous 
breach  is  made  in  the  coagulated  and  plastic  boundary,  and,  the  blood  becoming 
infiltrated  into  the  areolar  tissue  of  the  limb  or  part,  syncope,  gangrene,  and 
death  are  the  results. 

Treatment. — The  treatment  of  these  cases  must  be  conducted  on  precisely  the 
same  plan  as  that  of  an  injured  artery  communicating  with  an  external  wound  ; 
the  only  difference  being  that,  in  the  case  of  the  diffused  traumatic  aneurism, 
the  aperture  in  the  artery  opens  into  an  extravasation  of  blood  insteati  of  upon 
the  sm-face.  "We  must  especially  be  upon  our  guard  not  to  be  led  away  by  the 
term  aneurism  that  has  been  applied  to  these  cases,  and  not  to  treat  such  a  con- 
dition, resulting  from  woimd  or  subcutaneous  laceration,  by  the  means  that 
we  employ  -with  success  in  the  management  of  that  disease.  In  a  pathological 
aneurism  the  blood  is  contained  within  a  sac,  which,  as  will  hereafter  be  shown, 
is  essential  for  the  occurrence  of  those  changes  that  are  necessary  for  the  cure 
of  the  disease.  In  the  diffused  traumatic  aneurism  there  is  no  sac,  properly 
speaking  ;  and  hence  these  changes  to  which  a  sac  is  necessary,  cannot  take 
place.  I  doubt  whether  there  is  a  case  on  record  in  which  the  Hunterian 
operation  for  aneurism,  applied  to  the  condition  now  under  consideration,  has 
not  terminated  in  danger  or  death  to  the  patient,  and  in  disappointment  to  the 
Surgeon. 

The  proper  treatment  of  these  cases  consists  in  laying  open  the  tumour  by  a 
stroke  of  the  scalpel,  removing  the  coagula,  dissecting  or  rather  clearing  out 
the  artery,  and  ligaturing  it  above  and  below  the  womid  in  it.  This  operation, 
easy  in  description,  is  most  difficult  and  tedious  in  practice.  The  bleeding  is 
often  profuse  ;  the  cavity  that  is  laid  open  is  large,  ragged,  and  partially  fiUed 
with  coagula  ;  it  is  often  with  much  difficulty  that  the  artery  is  foimd  under 
cover  of  these,  and  in  the  midst  of  infiltrated  and  disorganised  tissues  ;  and 
when  it  is  foimd,  it  is  not  always  easy  to  get  a  ligature  to  hold.  It  -will  be 
convenient  to  divide  this  operation  into  two  stages  ; — 1.  Exposing  the  artery  ; 
2.  Passing  the  ligature. 

First  Stage. — The  artery  must,  if  at  all  practicable,  be  thoroughly  compressed 
between  the  titmour  and  the  heart  by  a  tourniquet,  or  by  the  hand  of  an 
assistant.  If  it  can  be  so  commanded,  the  diffused  aneurism  may  be  at  once 
and  freely  laid  open  ;  but  if  not,  the  Surgeon  must  proceed  more  cautiously. 
He  must  make  a  small  aperture  in  the  most  prominent  part  of  the  tumour, 
and  introduce  two  of  the  fingers  of  the  left  hand  so  as  to  plug  the  wound  in 
the  integiunents,  and  prevent  the  escape  of  blood  by  it.  He  must  then  pass  in 
his  whole  hand  if  necessary,  feel  for  the  opening  in  the  ai-tery,  and  press  his 
finger  well  upon  this.  Having  ascertained  that  he  controls  the  vessel 
thoroughly  by  the  pressure  of  Ms  left  index  and  middle  fingers,  he  may 
proceed  to  sLit  open  the  woimd  in  the  integuments,  and  clear  the  clots  and 
blood  thoroughly  out  of  the  sac. 

Second  Stage. — I'he  Surgeon  will  now  have  exposed  tlie  posterior  part  of  the 
aneurismal  cavity.  But  the  artery  is  not  yet  cleared  for  the  application  of 
the  ligature.  If  the  artery  above  be  commanded  by  pressure,  and  there  be  no 
immediate  danger  of  haemorrhage,  this  may  best  be  done  by  passing  a  steel 
probe  or  a  small  sound  into  the  open  wound  in  the  artery,  dissecting  doAvn  on 
each  side  of  this  through  the  posterior  wall  of  the  sac,  and  then  passing  the 
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ligature  in  the  usual  way.  But  if  the  vessel  be  so  near  the  centre  of  the 
circulation  that  it  camiot  be  efliciently  commancletl,  then  the  clifliculties  become 
far  greater,  for  the  Siu'geon  must  on  no  account  remove  his  finger  for  an 
instant  from  the  open  wound  ;  but,  keeping  it  fii-mly  and  securely  pressed  into 
tWs,  he  must  endeavour,  by  scratching  through  the  tissues  above  it,  to  expose  the 
artery  sufficiently  to  make  a  dip  \vith  the  needle  round  it,  and  thus  to  secui-e  it. 
This  pai-t  of  the  operation  is  by  far  the  most  difficult  in  such  cases,  on  account 
of  the  infiltration  of  the  parts  and  the  thickening  of  the  structures  preventing 
the  artery  from  bemg  readily  distinguished  and  easily  cleared. 

The  application  of  a  ligatiu'e  to  the  distal  end  of  the  vessel,  if  it  be  com- 
pletely di™led,  is  especially  difiicult.  -Should  it  not  be  practicable,  the  appli- 
cation of  the  actual  cautery,  or  pressure  by  means  of  a  sponge-tent  or  graduated 
compress,  M-ill  be  found  the  best  means  of  arresting  the  haemorrhage. 

CiRCDJtscRiBED  TRAUMATIC  ANEURISM  differs  entirely  from  the  diffused  in 
its  pathology  and  treatment,  inasmuch  as  it  possesses  a  distinct  sac.  There  are 
two  varieties  of  this  form  of  aneurism. 

1.  In  the  fii'st  variety,  a  punctiu'e  is  made  in  an  artery,  or  the  vessel  is 
ruptured  subcutaneously,  as  perhaps  in  the  reduction  of  an  old  dislocation  ; 
blood  is  extra vasated  into  the  adjoining  tissues  ;  and,  if  there  be  an  external 
aperture,  this  cicatrises.  The  blood  that  is  extravasated  becomes  surroimded 
and  limited  by  a  dense  layer  of  plastic  matter  poured  out  into  the  areolte 
of  the  neighboiu'ing  tissues,  and  forming  a  distinct  circumscribed  sac,  which  is 
soon  lined  by  layers  of  fibrine  deposited  from  the  blood  that  passes  through  it. 
This  tumour,  usually  of  moderate  size,  and  of  tolerahly  firm  consistence, 
pulsates  synchronously  with  the  beat  of  the  heart,  and  has  a  distinct  bruit, 
hoth  of  which  cease  when  the  artery  leading  to  it  is  compressed.  This 
form  of  circumscribed  traumatic  aneurism  most  commonly  occurs  from  punc- 
tured woxmds  of  small  arteries,  as  the  temporal,  plantar,  palmar,  radial,  and 
ulnar. 

The  Treatment  to  be  adopted  depends  upon  the  size  and  situation  of  the 
artery  with  which  the  tumour  is  comiected.  If  the  artery  be  small,  and  so 
situated  that  it  can  be  opened  without  much 
subsequent  inconvenience  to  the  patient,  as  on  the 
tenaple  or  in  the  fore-arm,  it  should  be  laid  open, 
the  coagula  turned  out,  and  the  vessel  ligatured 
ahove  and  below  the  wound  in  it.  If  the  tumour 
be  so  situated,  as  in  the  palm,  that  it  would  be 
difficult  and  hazardous  to  the  integi'ity  of  the 
patient's  hand  to  lay  it  open,  the  Hunterian 
operation  for  aneiu'ism  should  be  perfonned,  as 
was  successfully  done  in  the  case  (Fig.  93)  in 
which  the  brachial  was  ligatured  for  an  anemism 
of  this  kind  in  the  ball  of  the  thumb,  following 
serious  injury  to  the  hand  from  a  powder  flask  ex- 
plosion. When  it  is  connected  with  the  superficial 
palmar  arch  I  have,  however,  successfully  adojjted 
the  old  operation  of  laying  the  tiunour  open, 
taking  out  coagula,  and  ligatiuing  the  artery 
at  the  seat  of  injury. 

It  is  but  rarely  that  this  form  of  traumatic  aneurism  is  connected  with  a 
large  artery ;  when  it  is,  tlie  vessel  may  be  ligatured  above,  but  close  to  tlio 
sac,  in  the  same  way  as  in  the  next  variety.  If  this  form  of  traumatic  aneurism 
have  increased  greatly  in  biUk,  so  that  the  sldn  becomes  thin  and  discoloured 


Fig.  93. —  Circiim.soribcd  Tmn- 
matic  Aneurism  in  B.all  of 
Thumb  after  a  Powder-flask 
Explosion. 
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or  if  inflammation  ensue,  and  sjnnptoms  of  impending  suppuration  take  place 
around  it,  then  it  would  be  useless  to  ligature  the  artery  above  the  tumour,  as 
this  would  certainly  give  way,  and  secondary  hajmorrliage  ensue.  Here  the 
proper  course  is  to  lay  open  the  sac,  turn  out  the  contents,  and  tie  the  artery 
above  and  below  the  part  that  is  woiinded, 

2.  The  next  form  of  circumscribed  traumatic  aneurism  is  of  rare  occurrence, 
and  usually  arises  from  a  small  puncture  in  a  large  artery,  as  the  axiUary  or 
the  carotid.  This  bleeds  freely ;  but,  the  hajmorrhage  being  arrested  by 
pressure,  the  external  wound  and  that  in  the  artery  close.  The  cicatrix  in  the 
artery  gradually  yields,  forming,  at  the  end  of  weeks  or  months,  a  tumour 
which  enlarges,  dilates,  and  pulsates  e«centrically,  with  distinct  bruit,  having 
all  the  symptoms  that  characterise  an  aneurism  from  disease,  and  ha-\ang  a  sac 
fomied  by  the  outer  coat  and  sheath  of  the  vessel.  It  is  at  first  soft  and  com- 
pressible on  being  squeezed,  but  becomes  harder  and  firmer,  and  cannot  be  so 
lessened  after  a  time.  It  consists  of  a  distinct  circimiscribed  sac,  formed  by  the 
dilatation  of  the  cicatrix  in  the  external  coat  and  sheath  of  the  artery,  no  blood 
being  effused  into  the  suiTOunding  tissues. 

The  Treatment  will  vary  according  to  the  size  of  the  tumour.  If  tliis  be 
small  or  but  moderate  in  size,  it  consists  in  the  ligature  or  compression  of  the 
artery  leading  to  the  sac,  in  accordance  with  the  principles  that  guide  us 
in  the  treatment  of  aneurism  from  disease  ;  thoiigh,  from  the  healthy  state 
of  the  coats  of  the  vessel,  the  artery  may  be  ligatured  as  near  as  possible  to 
the  sac. 

As  there  is  a  distinct  cyst  or  sac  in  these  circumscribed  aneurisms,  the 
changes  that  will  be  described  in  the  chapter  on  the  Treatment  of  Aneurisms 
in  general  take  place  ;  the  tumour  gradually  becoming  consolidated,  and 
eventually  absorbed.  Should,  however,  the  aneimsm  have  attained  an 
enormous  magnitude,  or  should  it,  from  being  circumscribed,  have  become 
diffused  by  the  rupture  of  the  sac,  then  the  tumour  must  be  laid  freely  open, 
the  coagula  turned  out,  and  the  artery  ligatured  as  in  the  ordinarj-  difl'used 
aneurism. 

ARTERIO-VENOUS  WOUNDS. 

The  wound  in  the  artery  may  communicate  with  a  corresponding  one  in  a 
contiguous  vein,  giving  rise  to  two  distinct  forms  of  disease — Aneurismal 
Varix  and  Varicose  Aneurism.  These  preternatural  communications,  which 
were  first  noticed  and  accurately  described  by  W.  Hunter,  most  commonly 
happen  at  the  bend  of  the  arm,  as  a  conseqiience  of  the  puncture  of  the 
brachial  artery  in  bleeding  ;  but  they  have  been  met  with  in  e^'ery  part  of  the 
body  in  which  an  artery  and  vein  lie  in  close  juxtaposition,  having  been  found 
to  occur  as  a  consequence  of  wounds  of  the  subclavian,  radial,  carotid, 
temporal,  iliac,  femoral,  popliteal,  and  tibial  arteries.  The  two  forms  of  disease 
to  which  the  preternatural  communication  between  arteries  and  veins  gives 
rise,  differ  so  completely  in  their  nature,  symptoms,  effects,  and  treatment,  that 
separate  consideration  of  eacli  is  requii'ed. 

Aneurismal  Varix  results  when,  a  contiguous  artery  and  vein  having  been 
perforated,  adhesion  takes  place  between  the  two  vessels  at  the  scat  of  injiiry, 
the  communication  between  them  continuing  pervious,  and  a  portion  of  the 
arterial  blood  being  projected  directly  into  the  vein  at  each  beat  of  the  pulse. 
Opposite  to  the  aperture  of  communication  between  the  two  vessels,  which  is 
always  rounded  and  smooth,  the  vem  will  be  found  to  be  dilated  into  a 
fusiform  pouch,  with  thickened  coats.  The  veins  of  the  part  generally  are 
considerably  enlarged,  somewhat  nodulated,  tortuous,  and  thickened.  The 
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artery  above  the  wound  is  dilated  ;  below,  it  is  usually  somewhat  contracted. 
Tliese  pathological  conditions  are  evidently  referable  to  a  certain  quantity  of 
the  arterial  blood  finding  its  way  into  the  vein,  and  distending  and  iiiitating  it 
by  its  pressure  and  presence,  and  less  consequently  being  conveyed  by  the 
lower  portion  of  the  artery. 

The  Symptoms  consist  of  a  tumour  at  the  seat  of  injury,  which  can  be 
emptied  by  pressure  upon  the  artery  leading  to  it,  or  by  compressing  its  walls. 
If  subcutaneous,  this  tumour  is  of  a  blue  or  purple  colour,  of  an  oblong  shape, 
and  ^vill  be  seen  to  receive  the  dilated  and  tortuous  veins.  It  will  be  found  to 
pulsate  distinctly  with  a  tremalous  jarring  motion,  rather  than  a  distinct 
impulse.  Auscrdtatinn  detects  in  it  a  loud  and  blowng,  whiffing,  rasping  or 
hissing  sound,  iisually  of  a  peculiarly  harsh  character.  This  sound  has  very 
aptly  been  compared  by  Porter  to  the  noise  made  by  a  fly  in  a  paper-bag,  and 
by  Liston  to  the  soimd  of  distant  and  complicated  machinery.  The  thrill  and 
soimd  are  more  distinct  in  the  upper  than  in  the  lower  part  of  the  limb,  and 
are  most  perceptible  if  it  be  allowed  to  hang  do\vn  so  as  to  become  congested. 
Besides  these  local  symptoms,  there  are  iisually  some  muscular  weakness,  and 
diminution  in  the  temperature  of  the  part  supplied  by  the  injured  artery. 

Treatment. — As  this  condition,  when  once  formed,  is  stationary,  all  operative 
interference  should  be  avoided,  an  elastic  bandage  merely  being  aj)plied. 
Should  a  case  occur  in  which  more  than  this  is  required,  the  artery  must  be 
cut  down  upon  and  ligatured  on  each  side  of  the  wotmd  in  it. 

Varicose  Aneurism. — In  this  case  the  openings  in  the  artery  a,nd  vein  do 
not  directly  communicate  (see  Figs.  94  and  95),  but  an  aneurismal  sac  is  formed 
between  the  two  vessels,  into  which  the  blood  is  poured  before  passing  into 
the  vein. 

The  Pathological  Condition  of  this  form  of  injury  consists  in  the  fonnation  of 
a  circumscribed  false  aneurism,  communicating  on  one  side  with  the  artery. 


Fig.  94. — A  Varicose  Aneurism  at  the  Bend  of  the  Arm  unopened. 

and  on  the  other  with  the  vein,  which  is  always  in  a  state  of  varix.  A  varicose 
aneurism  is,  in  fact,  a  circumscribed  traumatic  aneurism  plus  an  aneurismal 
varix.  This  condition  is 
well  represented  in  the  an- 
nexed cuts  from  drawings 
of  Sir  C.  Bell's,  in  the 
Museum  of  University 
College,  representing 
varicose  aneurism  before ' 
and  after  it  had  been 
opened  (Figs.  94  to  97). 
In  this  case  there  appears 
to  have  been  a  high  division  of  the  brachial,  and  a  communicating  brancli 
below  the  wound,  between  the  radial  and  ulnar  ;  in  consequence  of  wliich,  as 


Fig.  95. 


-The  same  Variccse  Aneurism  removed  from  its 
Connexions. 
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Mr.  Shaw  informs  me,  the  tumour  pulsated  as  forcibly  after  the  operation  as 
hefore,  and,  the  hlood  finding  its  way  back  through  the  aneurism  into  the 
veins,  gangrene  of  the  hand  and  ai-m  was  produced. 


Fig.  97. — The  opened  Tumour  removed  from  its 
Connexions.    Application  of  Ligatures. 


Fig.  96. — Tlie  same  Tumour  laid  open,  showing  the  Circumscribed  False  Aneurism  between 

the  two  Vessels. 

Symptoms. — In  the  symptoms  of  varicose  aneirrism,  we  have  a  combination 
of  the  characters  of  aneurismal  varix,  and  of  the  circumscribed  traumatic 
aneurism  ;  there  is  a  pul- 
sating tumour,  at  first  soft 
and  compressible,  but,  after 
a  time,  assuming  a  more  solid 
consistence,  in  consequence 
of  the  deposition  of  fibrine 
within  it :  above  this  tumour, 
the  vein  that  has  been  punc- 
tured is  dilated  into  a  fusi- 
form pouch,  presenting  the 
ordinary  characters  of  varix. 
The  sounds  heard  in  these 
timioiu's  are  of  two  distmct 
kinds  :  there  is  the  peculiar 
buzzing  thi'ill  that  always  exists  where  there  is  a  preternatural  commimication 
between  an  artery  and  vein  ;  besides  this,  there  is  a  blowing  or  bellows- 
soimd,  dependent  on  the  aneurismal  disease.  These  signs  are  most  per- 
ceptible when  the  limb  is  in  a  dependent  position  ;  and  the  soimds  can 
often  be  heard  in  the  veins  at  a  considerable  distance  from  the  seat  of  injury. 
There  is  also  some  impairment  in  the  nutrition  and  temperatirre  of  the  parts 
suppKed  by  the  injured  vessels.  As  the  disease  advances,  the  aneurismal 
tumour  lying  between  the  arteiy  and  vein  continues  to  increase  in  size,  and  to 
become  hardened  by  the  deposition  of  laminated  fibrme.  If  left  to  itself,  it 
would  probably  continue  to  enlarge  until  sloughuig  of  the  integuments  covering 
it,  followed  by  hajmorrhage,  took  place.  In  some  cases,  the  aperture  of  com- 
munication between  the  vein  and  sac  becomes  closed,  and  the  aneurism  is 
converted  into  one  of  the  false  circumscribed  variety. 

Treatment. — The  treatment  of  this  disease  must  be  conducted  on  different 
principles  from  those  that  have  been  laid  down  as  required  in  the  ordinary 
circumscribed  traumatic  aneurism  ;  the  difference  depending  upon  the  fact, 
that  in  the  varicose  aneurism  there  is  always  a  double  aperture  in  the  sac,  and 
that  thus  the  proper  deposition  of  laminated  fibrine  necessary  for  its  occlusion 
cannot  take  place.  The  sac  of  such  an  aneiuism  may  be  compared  to  one  that 
has  been  raptured,  or  accidentally  opened,  in  which  we  could  consequently  not 
expect  the  occurrence  of  those  changes  that  are  necessary  for  the  cure  of 
aneurism  by  the  Hunterian  operation. 

In  a  varicose  aneurism,  consequently,  the  sac  must  be  freely  incised,  and  th<? 
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•artery  tied  on  each  side  of  the  punctui-c  in  it  This  procedure  may,  unless  the 
Sui-geon  be  cai-eful,  and  properly  undci'stand  the  pathology  of  this  disease,  be 
attended  by  some  dilliculty  (Fig.  97).  After  the  first  incision  has  been  made 
thi-ough  the  integimients,  the  dilated  vem  will  be  laid  open,  and  an  apertui-e 
^vill  be  seen  at  the  bottom  of  the  vessel,  from  which  arterial  blood  may  be 
made  to  issue.  If  an  attempt  be  made  to  find  the  arteiy  immediately  below 
this  aperture,  the  Siu-geon  mil  be  disappointed,  for  the  sac  of  the  circiun  scribed 
aneurism  intervenes  between  the  two  vessels.  That  this  apei-tm-e  leads  into 
the  sac,  and  not  into  the  ai'tery,  may  readily  be  ascertained  by  introducing  a 
probe  into  it,  which  wiU  be  seen  to  be  caj)able  of  being  carried  sideways,  as 
well  as  upwards  and  downwai-ds,  to  a  considerable  extent,  and  in  different 
directions  altogether  out  of  the  com-se  of  the  artery.  In  order  to  expose  this 
vessel  properly,  a  probe-pointed  bistoury  must  be  introduced  into  tliis  opening, 
and  the  sac  of  the  false  aneurism  sEt  up  to  its  fiill  extent,  the  coagula  turned 
out,  and  the  punctiu-e  in  the  artery  sought  for  in  the  bottom  of  the  cavity  that 
has  been  exposed  ;  this  may  now  readily  be  made  visible  by  the  escape  of  a 
jet  of  arterial  blood  on  relaxing  the  pressure  on  the  upper  part  of  the  artery  ; 
a  ligature  must  then  be  passed  above  and  below  the  wound,  and  the  cavity 
lightly  dressed  with  lint. 


CHAPTER  Xiy. 


WOUNDS  OF  SPECIAL  ARTERIES. 

Carotib  Artery  and  its  Branches. — Wounds  of  the  Carotid  Artery/,  and 
of  its  primary  and  secondary  divisions,  are  of  more  freqiient  occurrence  in  civil 
practice  than  similar  injuries  of  any  other  set  of  arteries  in  the  body,  in  conse- 
quence of  the  neck  being  so  frequently  the  seat  of  suicidal  attempts.  The 
hfemorrhage  from  wounds  of  the  main,  tnmk  is  so  copious  as  often  to  be  imme- 
diately fatal.  In  the  event  of  a  Surgeon  being  at  hand,  both  ends  of  the 
bleeding  vessel  must  be  at  once  ligatured.  Should  the  hasmorrhage,  whether 
primary  or  secondary,  proceed  from  a  deep  branch,  as  the  internal  maxUlarj'-, 
deep  temporal,  or  internal  carotid,  so  situated  as  not  to  admit  of  the  vessel 
being  exposed  and  ligatured  at  the  seat  of  wound,  the  ordinary  rule  of  practice 
of  tying  a  wounded  artery  at  the  seat  of  injury  must  be  departed  from,  and 
the  common  carotid  tied  in  the  neck. 

In  consequence  of  the  speedy  fatality  of  the  woimds  of  the  carotid  artery  and 
its  branches.  Traumatic  Aneurisms  are  rarely  met  with  in  tliis  situation  ;  they 
do,  however,  occasionally  occur,  and  the  records  of  surgery  contain  at  least  six 
instances  of  the  kind,  in  each  of  which  the  common  carotid  was  tied,  and  the 
patient  ultimately  recovered, 

Aneurismal  Vai-ix  of  the  Internal  Jugular  Vein,  dependent  on  puncture  of  it 
and  of  the  carotid  artery,  usually  the  result  of  sword-tlu-usts  in  the  neck  is 
apparently  of  more  frequent  occurrence  than  traumatic  aneurism  in  this 
region  ;  probably  owing  to  the  close  proximity  of  the  vein  rendering  it  difficult 
for  the  artery  to  be  wounded  on  the  outer  or  anterior  sides,  without  first  perfo- 
rating that  vessel.  The  symptoms,  presented  by  cases  of  this  kind,  though 
offering  the  general  characteristics  of  aneurismal  varix,  yet  have  several  points 
that  are  worthy  of  special  remark.  The  wound  of  the  vessels  has  been  in 
every  instance  followed  by  the  effusion  of  a  large  quantity  of  blood  into  the 
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loose  cellular  tissue  of  the  neck  ;  the  extravasation  acquiring  even  the  size  of  a 
child's  head,  and  threatening  immediate  suffocation.  As  this  extravasation 
subsided,  the  ordinary  characters  of  aneurismal  varix  began  to  manliest  them- 
selves. The  period  at  whicli  these  symptoms  first  made  their  appearance 
varied  somewhat  in  the  different  cases,  but  they  always  occurred  witliin  four  or 
five  days  of  the  receipt  of  the  injury.  In  none  of  the  cases  did  the  disease 
appear  to  shorten  life,  or  to  occasion  any  dangerous  or  inconvenient  effects, 
with  the  exception  of  some  difficulty  in  lying  on  the  affected  side,  and 
occasional  giddiness  or  noise  in  the  head  on  stooping.  No  operation  is  admis- 
sible in  these  affections. 

Varicose  Aneurism  does  not  appear  to  have  been  met  with  in  this  situation. 

Traumatic  Aneurism  of  the  Temporal  Artery,  and  of  its  branches,  occasionally 
occm-s  as  the  result  of  jJartial  division  of  these  vessels  in  cupping  on  the  temple ; 
two  cases  of  this  kind  I  have  met  with,  in  both  of  which  the  disease  M'as  readily 
cured  by  laying  the  tumoiu-  open,  turning  out  its  contents,  and  tying  the 
artery  on  each  side  of  it. 

Heemorrhage  from  the  Deep  Arteries  of  the  Face,  as  in  gun-shot  injuries,  if 
tpo  copious  to  b^  restrained  by  cold,  requires  the  ligature  of  the  common  or 
external  carotid. 

Subclavian  Artery. — A  wound  of  the  subclavian  artery  may  almost 
invariably  be  looked  upon  as  fatal ;  though,  in  consequence  of  the  manner  in 
which  the  vessel  is  protected  by  the  clavicle,  this  injury  can  scarcely  occur  except 
from  gun-shot  violence.  From  the  rapidly  fatal  nature  of  wounds  of  the  sub- 
clavian artery.  Traumatic  Aneurisms  in  this  situation  are  not  met  with  ;  but 
where  the  artery  passes  into  the  axilla  below  the  margin  of  the  first  rib,  they 
are  not  of  iiufrequent  occurrence. 

Aneurismal  Varix  of  the  Subclavian  Vein,  resulting  from  wound  of  the 
artery  in  this  situation,  has  been  seen,  notwithstanding  the  separation  that 
exists  between  the  two  vessels  until  they  reach  the  acromial  angle  of  the  sub- 
clavian space.  These  injuries  have  likewise  usually  been  the  result  of  sword- 
thrusts,  and  do  not  admit  of  any  surgical  interference. 

Axillary  Artery. — In  O^je/i  Wounds  of  the  Axillary  Artery  and  of  its 
Branches,  the  rule  of  practice  consists  in  cutting  down  upon  the  bleeding  vessel 
wherever  it  may  be  situated,  and  ligatui-ing  it  on  each  side  of  the  wound.  It 
must  be  borne  in  mind  that,  the  arterial  branches  given  off  between  the  lower 
edge  of  the  first  rib  and  the  fold  of  the  axilla  being  very  numerous,  a  punc- 
tm-ed  wound  of  the  axilla  or  side  of  the  chest  may  injure  one  of  these  vessels  ; 
though  from  its  course,  and  the  fi'ee  flow  of  arterial  blood  that  has  followed  the 
stab,  it  may  be  supposed  that  the  axillary  artery  itself  has  been  punctured. 
The  particular  vessel  injured  can  only  be  ascertained  by  following  up  the 
wound,  and  ligaturing  the  artery  that  furnishes  the  blood. 

In  some  cases,  however,  the  state  of  the  parts  may  be  such,  that  it  may  be 
impossible  to  trace  the  artery  at  the  depth  at  Avhich  it  is  situated,  or  even  to 
expose  it  in  a  mere  sujDerficial  situation,  as  in  the  stump  after  amputation  at 
the  shoulder-joint.  Under  these  cii'cumstances,  the  rule  of  ligatirring  an 
artery  at  the  seat  of  injiuy  may  be  departed  from,  and  the  main  trunk  should 
be  tied  either  above  or  below  the  clavicle  ;  and  the  success  of  tliis  operation 
has  been  sufficient  to  jiistify  our  having  recourse  to  it,  rather  than  exhaust  the 
patient  by  any  prolonged  attempts  at  the  ligature  of  the  vessel  in  the  open 
wound,  though  I  think  that  this  ought  first  to  be  attempted.  Of  15  cases  in 
which  the  artery  has  been  ligatured  either  above  or  below  the  cla-vncle,  for 
hoemorrhage  from  wounds  in  the  axilla  or  from  stumps,  I  find  that  9  were 
cured  and  6  died.    Although  the  success  is  about  equal  in  whichever  situation 
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the  vessel  be  tied,  I  sliould  certainly  give  the  preference  to  the  supraclavicular 
operation,  owing  to  the  greater  facility  of  its  perfomiance,  and  the  comparative 
absence  of  coUateral  branches  at  the  seat  of  ligatiu-e.  In  some  cases,  however, 
especially  after  amputations  at  the  shoulder,  the  cla\dcle  is  pushed  up  at  its 
acromial  end,  and  then  the  artery  might  be  best  reached  below  the  clavicle, 
imder  or  through  the  pectoral  muscles. 

Traumatic  Aneurism  in  the  Axilla  is  not  of  nnfrequent  occurrence,  arising 
directly  from  gun-shot  woimds,  or  fi-om  the  thrust  of  a  laiife,  sabre,  or  other 
pointed  weapon.  In  some  cases  the  injiiry  arises  from  a  subcutaneous  ruptm-e 
of  the  vessel,  the  patient  stretching  out  and  straining  his  arm  in  an  attempt  to 
save  himself  from  falling,  and  feeling  a  sudden  snap  in  the  axilla,  which  is 
followed  by  the  formation  of  a  rapidly  diffused  aneurism. 

Tliere  are  several  cases  on  record  in  which  axillary  anenrism  has  resulted 
from  violent  attempts  made  by  the  Surgeon  in  the  reduction  of  old  standing 
dislocations  of  the  head  of  the  himierus.  Thus  Pelletan  mentions  a  case  of 
this  kind,  in  which  the  tiunoiir,  being  supposed  to  be  emphysematous,  was 
opened,  and  the  patient  perished  of  htemorrhage.  Warren  relates  a  case  of 
diffused  axillary  aneurism  resulting  frotn  rupture  of  the  artery,  in  consequence 
of  the  Surgeon  attempting  to  reduce  a  dislocation  of  the  humerus  by  using  his 
foot  as  a  fulcrum  in  the  axilla,  but  without  taldng  off  his  boot.  Gibson 
lias  related  three  cases  of  axillary  aneurism  following  ruptm-e  of  the  artery,  in 
the  attempt  to  reduce  old  standing  dislocations  with  the  pulleys.  These  cases 
are  of  much  interest  to  the  Surgeon,  as  showing  the  necessity  for  great 
caution  in  the  use  of  powerful  extending  force  in  the  reduction  of  old  dis- 
locations, adhesions  having  probably  formed  between  the  artery  and  head  of 
the  bone. 

Some  of  these  traumatic  axillary  aneurisms  have  a  tendency  to  diffuse  them- 
selves with  great  rapidity,  filling  up  the  whole  of  the  hollow  of  the  armpit,  and 
extending  imder  the  pectorals,  even  up  aroimd  the  shoulder.  In  other  cases 
again,  when  more  circumscribed,  the  disease  may  get  well  spontaneously,  as 
happened  in  cases  recorded  by  Van  Swieten,  Sabatier,  and  Hodgson.  In  other 
instances  again,  the  disease  has  remained  stationaiy  for  years,  or  has  even 
undergone  consolidation  under  medical  treatment.  It  cannot,  however,  be 
considered  sound  practice  to  leave  a  traumatic  aneurism  of  this  artery  without 
surgical  interference,  after  the  ordinary  dietetic  and  hygienic  plans  of  treatment 
have  failed  in  effecting  a  cure,  for  it  may  at  any  time  become  rapidly  diffused, 
or  inflame  and  suppurate. 

The  Treatment  of  traumatic  axillary  aneurism  must  depend  not  only  on  the 
question  whether  it  be  diffused  or  circumscribed  ;  but,  if  diffused,  whether  it 
be  of  recent  origin,  or  have  originated  from  puncture  or  from  subcutaneous 
rupture  or  laceration  of  the  vessel  as  a  consequence  of  dislocation,  fracture, 
blow,  or  strain. 

When  a  Diffused  Traumatic  Aneurism  of  recent  origin,  rapid  formation,  and 
dependent  upon  pvmcture  of  the  artery,  is  met  -with  in  the  axilla,  the  treatment 
must  be  conducted  in  the  same  way  as  that  of  a  wounded  artery,  without  extra- 
vasation, in  this  situation.  As  Mr.  Guthrie  very  justly  observes,  it  can  make  no 
difference  whether  the  puncture  in  the  skin  have  healed  or  not— the  condition 
of  the  artery  must  be  the  same.  The  timiour  should  be  laid  open,  the  coagula 
turned  out,  the  artery  sought  for,  and  ligatured  where  wounded.  There  is, 
however,  danger  after  this  operation,  either  of  secondary  liBemorrhage  coming 
on  from  the  seat  of  wound,  by  blood  conveyed  through  the  collateral  vessels 
which  open  into  the  subscapular  and  circumflex  arteries  ;  or  else  of  the  limb 
falling  into  a  state  of  gangrene,    In  either  case,  amputation  of  the  shoulder  and 
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tlirough  the  nneurismd  extravasation  is  the  only  practice  that  holds  out  a 
chance  of  life  to  the  patient. 

In  those  cases  of  diffused  traumatic  aneurism  of  the  axilla  that  arise  from 
subcutaneous  rupture  or  laceration  of  the  artery,  tlie  condition  of  parts  is 
essentifilly  the  same  as  in  a  case  of  au  open  Avoimd  of  the  vessel,  with  the 
exception  of  the  absence  of  any  external  aperture  in  the  integuments.  In  these 
cases  a  tumour  of  considerable  size,  hard  or  fluctuating,  according  to  the  state 
of  coagulation  of  its  contents,  will  form  with  more  or  less  rapidity.  If  it  have 
formed  very  quickly,  the  artery  being  torn  across,  and  the  blood  coagulating  as 
it  is  effused,  it  wiU  not  present  the  ordinary  aneurismal  sigJis,  but  may  merely 
resemble  an  ordinary  extravasation  ;  from  this,  however,  it  may  be  distin- 
guished by  the  loss  of  the  pulse  at  the  wrist,  and  by  the  oedema  of  the  arm.  If 
it  foim  slowly,  the  blood  continuing  fluid,  there  will  be  the  usual  signs  of 
anemism,  such  as  thriU,  piilsation,  and  a  gushing  hot  sensation.  In  all  these 
cases,  there  is  much  oedema  of  the  arm,  with  a  tendency  to  inflammation,  sup- 
puration, and  sloughing  of  the  tmnour  and  the  parts  ainongst  which  it  lies, 
with  perhaps  gangrene  of  the  limb  itself. 

Treatment. — In  such  a  case  the  choice  would  lie  between  treating  the  injury 
as  that  of  a  wounded  artery  by  direct  incision,  or  ligaturing  the  vessel  above 
the  clavicle.  The  ligature  of  the  vessel  above  the  clavicle  has  been  done  three 
times,  witb  only  one  recovery,  two  of  the  .patients  dying  of  gangrene  and 
secondary  htemorrhage.  In  the  successful  case,  secondary  hBemorrhage  had 
occurred ;  and  gangrene  of  the  arm,  wliich.  threatened,  was  prevented,  and  the 
patient  saved,  by  having  amputation  at  the  shoulder-joint  perfoimed.  The 
result,  therefore,  of  ligature  is  so  little  promising,  that  few  surgeons  would  be 
disj^osed,  in  the  face  of  these  facts,  to  repeat  this  operation. 

The  only  other  alternative  consists  in  treating  the  ruptured  artery  on  the 
same  principle  as  a  wounded  one,  disregarding  the  accidental  complication  of 
the  subcutaneous  accumulation  of  a  few  ounces  or  pounds  of  blood.  This 
undoubtedly  is  the  proper  surgical  principle  on  which  to  act  in  these  cases. 
Its  adoption  has  been  strongly  iirged  by  Guthrie,  and  its  advantage  has  been 
demonstrated  by  the  success  attending  it  in  several  cases  in  which  it  has  been 
adopted  by  Paget,  Syme,  and  others.  The  operation  consists  in  compressing 
the  subclavian  above  the  clavicle,  either  by  the  direct  pressure  of  the  finger,  or, 
as  was  done  by  Mr.  Syme  in  his  case,  by  previously  malcing  an  incis.ion  over  it, 
througb  wliich  it  could  be  more  readily  conmianded  ;  then  lajdng  the  tumour 
open  by  a  free  incision  tlirough  the  anterior  fold  of  the  axiUa  and  the  pectoral 
muscles,  tvu-ning  out  the  coagula,  and  seeking  for  and  ligatm-ing  the  ai-tery  at 
both  ends  ;  for  it  must  be  remembered,  that  the  distal  extremity  of  the  torn  vessel 
-will  probably  bleed  freely,  owing  to  the  open  anastomoses  round  the  shoulder. 

Circumscribed  Traumatic  Aneurisms  of  the  Axillary  Artery  are  not  imcom- 
monly  of  slow  formation,  existing  for  several  months  or  years  before  they 
requii?e  operation,  although  resulting  from  punctured  womid  of  the  armpit.  In 
clironic  cases  of  this  land,  the  aneurism  is  necessarily  proAnded  with  a  firm 
and  distinct  sac,  and  approaches  closely  in  its  chai-acters  to  the  pathological  form 
of  the  disease. 

The  Treatment  here  camiot  be  conducted  on  the  principles  that  guide  us  in 
the  management  of  a  Avound,  or  of  a  diflused  aneurism  of  recent  occurrence  of 
this  arteiy  ;  for  not  only  is  the  cu-cimiscribed  anem-ism  provided  \nih.  a  sac, 
but  the  vessel  at  the  point  injm-ed  would  very  probably  be  found  to  have  under- 
gone changes  that  would  render  it  little  able  to  admit  or  to  bear  the  appliciition 
of  tlie  ligature.  It  would  be  softened,  thickened,  and  lacerable,  with  perhaps 
a  wide  funnel-shaped  aperture  leading  into  the  sac,  wliich  would  be  closely 
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incorporated  wdth  the  neighbouring  parts.  But,  indeed,  the  treatment  of  this 
forni  of  circumscribed  traumatic  aneurism  by  the  ligature  of  the  artery  on  the 
proximal  side  of  the  sac,  has  been  found  to  be  attended  with  remarkable  suc- 
cess. In  eight  recorded  cases  in  which  this  operation  has  been  performed,  not 
one  fatal  result  has  been  noted.  In  all,  the  aneurism  arose  from  stabs  or  gun- 
shot woimds,  and  had  existed  for  various  periods,  between  two  weeks  and 
four  years.  In  foiu-  of  the  cases  the  artery  was  ligatured  above,  and  in  four 
below  the  clavicle  ;  and  in  one  case  of  each  category  there  was  suppuration  of 
the  sac. 

The  particular  point  at  which  the  artery  should  be  ligatiu-ed  must  depend 
upon  the  condition  of  the  tumour.  If  this  be  of  large  size,  or  arise  from  the 
upper  pai't  of  the  axillary  ai-tery  above  or  immediately  below  the  pectoralis 
minor  muscle,  there  is  no  choice  but  to  deligate  the  vessel  above  the  clavicle- 
Should,  however,  the  principal  increase  in  the  tumour  take  place  in  a  direction 
downwards  and  forwards  under  the  great  pectoral  muscle,  the  jjortion  of  the 
artery  immediately  below  the  clavicle  appearing  to  be  free  from  disease,  the 
question  would  arise  as  to  whether  this  part  might  not  be  selected  for  the  ap- 
plication of  the  ligature  ;  and  as  the  results  of  both  operations  have  hitherto 
been  equally  favourable,  this  must  rather  be  determiued  by  the  peculiarities  in 
each  case  than  on  more  general  groimds.  Most  Surgeons,  I  think,  would  how- 
ever prefer  ligaturing  the  artery  above  the  clavicle,  as  being  a  simpler  proceeding 
than  tying  it  below  that  bone  ;  which,  moreover,  has  the  disadvantage  of  bring- 
ing the  scalpel  into  very  close  proximity  with  the  sac,  which,  were  it  to  stretch 
upwards  imder  the  pectoralis  minor  to  a  greater  extent  than  could  be  discernible 
:  externally,  might  possibly  be  opened  by  the  knife,  as  has  even  happened  in 
operating  above   the  clavicle.     It  has  been  recommended  to  apply  the 

■  ligature  between  the  sac  and  the  origins  of  the  subscapular  and  posterior 

■  circumflex  arteries,  above  the  former  and  below  the  latter  ;  but  this  is  an 
,  anatomical  impossibility,  if  the  aneui'ism  be  situated  above  the  lower  border  of 

the  axilla. 

Compression  of  the  artery  on  the  distal  side  of  the  tumour  succeeded  in 
curing  the  disease  in  a  case  that  was  under  Dr.  Goldsmith,  of  Vermont. 

Brachial  Artery. — The  haemorrhage  from  TV ounds  of  the  Bradiial  Artery/ 
-.  may  sometimes  be  arrested  by  the  employment  of  methodical  compression,  but 
.usually  it  requires  the  ordinary  ligature  on  each  side  of  the  aperture. 

This  vessel  may  occasionally  be  the  seat  of  Traumatic  Aneurism,  in  con- 
sequence of  a  puncture  received  in  venesection.  This  accident,  which  was 
:  formerly  of  frequent  occurrence  when  venesection  was  practised  by  professed 
;  phlebotomists,  now  very  rarely  happens.  Should  a  Surgeon  be  so  unfortimate 
i-as  to  pimcture  the  brachial  artery  in  tliis  way,  he  may  prevent  injurious  con- 

■  sequences  by  keeping  up  a  proper  degree  of  pressiu-e,  by  means  of  a  graduated 
compress  applied  immediately  on  the  occurrence  of  the  accident.    With  this 
vdew,  the  fingers,  hand,  and  fore-arm  having  been  very  carefully  padded  and 
«i)andaged,  a  well-made  graduated  compress  should  be  firmly  applied  over  the 
weat  of  puncture,  and  retained  there  for  at  least  ten  days  or  a  fortnight.  Should 

;he  aperture  in  the  artery  not  be  closed  in  this  way,  either  a  circumscribed  false 
uineurism,  a  varicose  aneurism,  or  an  aneuiismal  varix  will  form,  acoordin"  to 
sts  situation  in  relation  to  the  vein. 

In  the  Circumscribed  Traumatic  Aneurism  at  the  bend  of  the  arm,  following 
,  wound  of  the  brachial  artery,  we  have  the  usual  soft  or  semi-solid  pulsatuig 
umour,  which  can  readily  be  emptied  on  pressure,  and  possesses  more  or  less 
iruit.  This  disease  may  be  treated  in  one  of  three  ways  :  1,  by  compression 
•pon  or  above  the  tumour ;  2,  by  ligaturing  the  artery  leading  to  it ;  or  3 
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by  cutting  tlirougli  the  sac,  antl  deligatiiig  the  vessel  on  eacli  side  of  the 
aperture  in  it. 

The  compression  of  the  tumour  has  often  been  successfully  practised.  It 
may  be  done  by  means  of  a  graduated  compress  on  the  tumour,  and  the  applica- 
tion of  a  ring-tonrniquet  over  the  artery  :  the  timiour  becoming  consolidated, 
and  gradually  undergoing  absoi"ption.  In  employing  compression  gi-eat  care 
must  be  taken,  however,  not  to  indvice  slongliing  of  the  tissues  over  the  tumom' 
by  sudden  and  too  forcible  pressure.  The  limb  should  be  carefvdly  bandaged 
up  and  maintained  in  the  semi-iiexed  position.  Should  this  plan  not  succeed) 
we  must  be  guided  in  our  ulterior  measures  by  the  particular  conditions  of  the 
case.  If  the  tiunour  be  of  recent  origin,  soft  and  compressible  ;  or,  though  of 
longer  duration,  large,  with  a  thin  sac,  and  danger  of  becoming  diffused,  it 
should  be  treated  by  direct  incision,  and  the  artery  be  deligated  on  each  side  of 
the  wound  in  it.  Should,  however,  the  tumour  be  small,  or  but  of  moderate 
size,  and  the  sac  be  tolerably  thick  and  firm,  so  as  to  admit  of  the  deposit  of 
laminated  fibrine,  we  may  treat  it  by  deligation  of  the  brachial  artery,  either 
in  the  middle  of  the  arm,  or,  as  Anel  did  with  success,  immediately  above  the 
tumour.  In  the  event,  however,  of  the  disease  not  being  cured  in  this  way, 
incision  of  the  sac  must  be  had  recourse  to,  as  I  have  kno'mi  to  be  necessary  in 
a  case  in  which  the  brachial  artery  was  tied  above  the  timiour,  which  was  large, 
with  a  thin  sac,  the  pulsations  returning  in  a  few  days,  and  the  tumour  con- 
tinuing to  enlarge. 

Varicose  Aneurism,  at  the  bend  of  the  arm,  presents  the  ordinary  character 
of  the  disease.  Occasionally,  though  rarely,  it  would  appear  that  the  aperture 
of  communication  between  the  aueurismal  sac  and  the  vein  becomes  closed) 
and  thus  the  varicose  is  converted  into  the  ordinary  circumscribed  traimiatic 
aneurism. 

The  Treatment  of  this  affection  must  be  conducted  on  different  principles 
from  that  of  the  ordinary  circumscribed  variety  ;  for  whatever  be  the  density 
of  the  sac,  it  is  never,  as  has  already  been  explained  (p.  203),  a  perfect 
one,  having  always  an  opening  into  the  vein  which  would  prevent  its  proper 
closure  by  the  deposit  of  laminated  fibrine.  In  four  cases  related  by  Sabatier, 
which  were  treated  by  Anel's  operation,  amputation  became  necessary  in  two  ; 
and,  in  the  other  cases,  the  operating  by  incision  of  the  sac  was  required  before 
a  cure  could  be  effected.  The  sac  must  therefore  be  laid  open,  and  the  vessel 
tied  on  each  side  of  it  in  the  way  that  has  been  recommended  in  the  treat- 
ment of  varicose  aneurism,  and  with  the  caution  there  laid  down.  If  the 
varicose  aneurism  be  converted,  after  a  few  days,  into  the  circiunscribed  form, 
the  apertui'e  into  the  vein  becoming  occluded,  ligature  of  the  artery  above  the 
sac  may  be  successfully  employed,  or  compression  may  succeed  in  curing  the 
disease. 

In  Aneurismal  Varix  of  the  arm,  a  roller  and  compress  axe  all  that  can  be 
required. 

Arteries  of  the  Fore-arm  and  Palm. — These  vessels  are  very  commonly 
wounded  by  pieces  of  glass,  earthenware,  or  knife-cuts.  In  every  case  the 
bleeding  point  must  be  cut  down  upon,  and  both  ends  of  the  vessel  tied.  This 
rule  is  peculiarly  imperative  in  this  situation,  on  account  of  the  freedom  of  the 
anastomosis  tkrough  the  palmar  arches.  In  many  of  these  cases  the  bleeding 
is  at  first  very  fi-ee,  but,  being  aiTested  by  pressure,  does  not  break  out 
again  until  eight  or  ten  days  have  elapsed  ;  when,  tlie  arm  being  much 
infiltrated  with  blood,  inflamed,  and  swollen,  double  ligatiu'e  of  the  vessel,  at 
the  seat  of  injury,  has  to  be  practised  under  somewliat  difficult  and  unfavour- 
able circiunstances. 
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Traumatic  Aneurism  of  the  Radial  and  Ulnar  Artenes  usually  assumes  the 
circumscribed  form,  owing  to  the  pressure  employed  at  the  time  of  injury  con- 
fining the  extravasation.  If  it  be  small  and  recent,  and  situated  superficially 
at  the  lower  part  of  the  fore-arm,  or  if  it  be  in  any  way  diffused,  the  bettei 
plan  is  to  cut  down  upon  and  tlu-ough  the  tumour  at  once,  ligatiuing  the 
vessel  on  each  side.  If,  however,  the  aneurism  be  deeply  seated  amongst  tlie 
mass  of  muscles  at  the  upper  part  of  the  fore-arm,  near  the  elbow-joint,  the 
woimd  having  healed,  and  the  soft  parts  covering  it  being  healthy  and  firm, 
the  advice  given  by  Mr.  Liston  appears  to  be  most  judicious  :— rather  than 
cutting  through  the  muscles,  and  detaching  their  connections,  he  recommends 
that  the  anem-ism  shoiild  be  left  to  attain  some  consistence,  and  then  that 
the  brachial  artery  be  seciu?ed  in  the  mid-arm.  In  such  cases  as  these,  also, 
compression  of  the  brachial,  with  moderate  pressure  on  the  tumour  itself,  has 
effected  a  cure. 

fFotmds  of  the  Palmar  Arches  not  imfrequently  occur  from  the  breaking  of 
glass  or  china  in  the  hand,  or  stabs  from  some  pointed  instrument,  and  are 
always  troublesome  to  manage.  If  the  Surgeon  see  the  case  shortly  after  the 
infliction  of  the  wound,  he  may  endeavour,  by  enlarging  the  aperture  to  a 
moderate  extent,  and  with  due  attention  to  the  tendons  and  nerves  of  the 
part,  to  secure  the  bleeding  vessel.  Shotdd  he  fail  in  doing  this,  whioh  he 
certainly  will  if  it  be  the  deep  arch  that  is  injured,  a  graduated  compress 
miist  be  well  and  firmly  applied.  If  this  be  properly  done,  it  -will  very 
commonly  be  an  effective  means  of  arresting  the  haemorrhage.  If  it  be  loosely 
and  ineftectually  put  on,  it  will  be  worse  than  useless.  The  proper  mode  of 
putting  on  this  compress  is  as  follows.  A  tourniquet  having  been  applied  on 
the  brachial  artery,  the  woimd  must  be  carefully  cleared  of  all  foreign  bodies, 
wiped  dry,  and  lightly  touched  with  the  nitrate  of  silver.  A  wooden  splint 
is  then  to  be  put  on  the  back  of  the  hand  and  the  lower  part  of  the  fore- 
arm ;  each  finger  is  then  to  be  separately  and  carefully  bandaged,  and  the 
taUs  of  these  finger-bandages  must  be  attached  to  the  splint  at  the  back  of 
the  hand.  A  firm  well-made  graduated  compress  is  now  to  be  placed  with  the 
apex  downwards  on  the  wound,  so  as  to  bring  and  press  the  edges  together,  and 
securely  bandaged  against  it.  The  circulation  through  the  limb  should  stUl,  if 
possible,  be  controlled  with  a  ling-tourniquet,  applied  on  that  artery  above  the 
■wrist  which  appears  most  to  correspond  with  the  arch  woimded,  or,  better 
stUl,  on  the  brachial  itself ;  or  the  elboAv  may  be  forcibly  flexed,  and  the  fore- 
arm bandaged  to  the  arm  in  this  position,  so  that  the  hand  rests  upon  the 
shoulder.  The  compress  and  Hmb  must  be  left  undisturbed  for  at  least  five 
or  six  days,  when,  the  brachial  being  compressed,  the  dressings  may  be 
taken  off,  and  the  state  of  the  palm  examined.  Should  the  wound  be 
healing  and  look  well,  the  hand-splint  and  compress  may  be  re-appHed  ;  but 
should  the  palm  be  sloughy  and  infiltrated,  with  a  hsemorrhagic  tendency,  it 
will  be  useless  again  to  resort  to  compression,  and  recourse  must  be  had  to 
other  means. 

Should  an  ineffectual  attempt  have  been  made  to  arrest  the  primary  hcemor- 
:  rhage,  or  should  the  case  be  not  seen  until  several  days  have  elapsed,  when 
■  secondary  hasmorrhage  has  occun-ed,  and  the  palm  has  become  infiltrated  and 
swoUen,  pressure  can  no  longer  be  borne  upon  the  seat  of  injury,  and  it  is 
I  useless  to  endeavour  to  search  for  the  injured  vessel  in  the  midst  of  sloughy 
a  and  infiltrated  tissues,  through  a  narrow  wound  which  cannot  be  enlarged 
1  without  danger  of  disorganising  the  hand.  In  these  cu'cumstances,  it  is 
nnecessary  to  deviate  from  the  ordinary  rule  of  practice  in  woimded  arteries, 
aand  the  Hunterian  operation  must  be  performed.    The  Surgeon  may  either  tie 
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both  arteries  above  the  wrist,  or  at  once  delij^ate  the  hracliial.  Both  methods 
of  treatment  have  their  advocates.  I  prefer  the  simultaneous  ligature  of  the 
two  arteries  of  the  fore-arm,  just  above  the  wrist,  where  they  are  superficial 
and  very  easily  reached.  In  several  cases  under  my  care,  the  radial  and  uhaar, 
immediately  above  the  hand,  have  been  tied  at  the  same  time  with  complete 
success,  and  I  have  never  seen  a  case  in  which  this  operation  has  failed  ;  but 
should  it  do  so,  or  should  haemorrhage  occur  after  this,  as  might  happen  in  the 
case  of  an  enlai'ged  interosseoiis  artery,  the  Surgeon  must  have  recoui-se  to  com- 
pression or  ligature  of  the  brachial. 

Circumscribed  Traumatic  Aneurism  in  the  Palm  is  by  no  means  of  frequent 
occurrence.  It  may,  however,  follow  wounds  of  the  palmar  arches.  In  such 
a  case  as  this,  it  would  be  clearly  out  of  the  question  to  lay  open  the  sac, 
and  to  search  for  the  injured  vessel  in  the  midst  of  the  aponeurotic  and  tendi- 
nous structures  of  the  hand.  It  would  consequently  be  necessary,  either  to 
tie  the  radial  and  ulaar  arteries  immediately  above  the  wrist,  or  to  ligature  the 
brachial  in  the  upper  arm.  The  latter  plan  should  be  preferred  ;  as,  were  the 
first  mode  of  treatment  put  into  practice,  the  sac  might  continue  to  be  fed 
by  the  interosseous  artery,  as  happened  in  a  case  of  Roux's,  in  which  the 
patient  died  of  htomorrhage  from  the  palmar  aneurism  after  the  ligature  of 
both  arteries  of  the  fore-arm.  In  the  case  represented  (fig.  93),  Liston  success- 
fully ligatured  the  bracliial  in  the  mid-arm,  after  compression  upon  it  had 
failed  to  effect  a  cure. 

Femoral  Aetert  and  its  Branohes. — The  haemorrhage  from  these  arteries 
when  wounded  is  always  very  profuse.  In  all  cases,  ligature  of  the  wounded 
vessel  at  the  seat  of  injury  should  be  practised. 

If  a  Diffused  Traumatic  Aneurism  have  ah'eady  formed,  the  artery  should  be 
commanded  by  a  toxirniquet,  as  it  passes  over  the  brim  of  the  pelvis,  the  sac 
laid  open,  and  the  bleeding  vessel  sought  for  and  tied.  Guthrie  has  collected 
a  great  number  of  cases,  wliich  prove  incontestably  that  the  general  principles 
of  treatment  in  wounded  arteries  must  not  be  departed  from,  when  the  arteries 
of  the  groin  or  thigh  are  wounded.  On  the  contrary,  the  facility  with  which 
in  most  cases  the  circulation  is  kept  up,  and  the  readiness  with  which  secondary 
haemorrhage  comes  on  as  a  consequence  of  the  fi'ee  anastomoses  in  this  situation, 
render  the  rule  of  practice  of  applying  a  ligature  on  each  side  of  the  AS'omd 
in  the  vessel  peculiarly  stringent  in  all  recent  arterial  wounds  in  this  part  of 
the  body.  Secondary  hsemorrhage  and  gangrene  of  the  limb  are  the  great 
sources  of  danger  here.  When  gangrene  is  immiaent,  or  has  come  on,  ampu- 
tation is  necessarily  the  sole  resoiuce.  With  regard  to  secondary  haemorrhage 
supervening  after  ligature  of  the  ai'teiy  at  the  seat  of  injury,  there  is,  I  think> 
no  safe  course  but  removal  of  the  limb.  Where  the  ai-tery  has  been  tied 
higher  up,  as,  for  instance,  when  the  external  iliac  has  been  ligatm'ed  for  recent 
wounds  or  traumatic  aneurisms  in  the  groin  or  upper  part  of  the  thigh,  the 
haemorrhage  appears  to  have  returned,  or  gangrene  to  have  supervened  in  all 
the  cases.  TMs  fact  was  remarkably  illustrated  in  the  Crimean  war.  Thus, 
Dr.  Macleod  states  that  the  French  iu  one  hospital  at  Constantinople  ligatured 
the  femoral  at  a  distance  from  the  wound  for  secondary  haemorrhage  seven 
times,  and  that  all  the  cases  failed. 

If  the  traumatic  aneurism  have  assiimed  a  circimscribed  character,  it  must 
be  treated  on  the  principles  laid  down  for  this  form  of  the  disease,  the  supply- 
ing artery  being  ligatured  above  the  tumour  ;  and  cases  are  not  wanting  in 
proof  of  the  success  of  this  practice. 

It  occasionally,  though  rai-ely,  happens  that  a  Varicose  Aneurism,  is  formed  in 
the  groin  or  upper  part  of  the  tliigh,  as  the  result  of  wound  of  the  arteiy  and 


ARTERIES  OF  THE  LOWER  LIMB. 


213 


vein  in  this  situation.  It  usually  presents  the  ordinary  characters  of  this 
disease,  but  some  peculiarities  have  occasionally  been  met  with.  Thus,  in  a 
case  related  by  Horner,  there  was  a  wavy  motion  in  the  femoral  vem  on  tlie 
uninjured  side,  arising  from  the  blood  in  the  wounded  vessel  communicating  a 
thrill  upwai-ds  to  that  contained  in  the  vena  cava.  In  a  case  related  by  Dr. 
Morrison,  it  is  stated  that  a  tumour,  as  large  as  the  human  uterus  at  the  thii'd 
month  of  pregnancy,  communicated  with  the  injured  vein. 

The  Treatment  of  this  disease  is  exceedingly  imsatisfactory.  Of  four  cases  in 
which  the  externiil  Oiac  artery  was  tied,  a  fatal  tennination  occurred  in  every 
instance  ;  two  of  tlie  patients  djdng  of  gangrene  of  the  limb,  and  the  remaining 
two  of  secondary  hcemorrhage  and  consecutive  pneumonia.  It  has  consequently 
been  proposed  by  Guthrie  that  the  tumour  be  laid  open,  and  the  artery  secured 
above  and  below  the  apertiu'e  in  it.  As  this  plan  has  never  been  fairly  put 
into  practice,  it  would  perhaps  be  useless  to  speculate  on  the  chances  of  success 
likely  to  attend  it ;  yet  we  must  bear  in  mind,  that  laying  open  an  aneurism 
of  this  kind  in  the  groin  is  a  very  different  matter  from  adopting  the  same  pro- 
cedure at  the  bend  of  the  arm,  or  in  a  situation  where  the  Surgeon  can  readily 
command  the  artery  on  the  proximal  side  of  the  sac.  The  gush  of  blood  from 
so  large  an  artery  as  the  common  femoral  would  be  so  great  that,  with  whatever 
rapidity  the  operation  were  performed,  there  would  be  considerable  risk  of  the 
patient  suffering  a  fatal  haemorrhage,  before  the  vessel,  matted  and  incorporated 
as  it  would  be  with  surrounding  parts,  could  be  separated  and  secured  ;  and 
the  ligature  of  the  vessel  would  probably  be  followed  by  gangrene  of  the  limb. 

Recent  wounds  and  traumatic  aneurisms  of  a  diffused  kind,  connected  with 
the  Arteries  of  the  Leg  and.  Foot,  reqiure  to  be  treated  by  the  free  exposure  of 
the  bleeding  orifice  in  the  vessel,  and  its  inclusion  between  two  ligatures.  In 
doing  this,  if  the  wound  be  situated  in  the  posterior  tibial  or  peroneal  artery, 
the  Surgeon  will  have  to  cut  freely  by  the  side  of  or  through  the  muscles  of  the 
calf.  This  he  must  do  in  the  direction  of  their  fibres,  injuring  them  by  trans- 
verse incision  as  little  as  possible  ;  and,  by  taking  the  track  of  the  wound  as 
his  guide,  the  bleeding  vessel  will  at  last  be  reached,  and  must  then  be  tied  in 
the  usual  way.  Such  an  operation  practised  on  a  person  with  a  muscular  limb 
that  is  infiltrated  with  'blood  and  inflammatory  effusions,  is  in  the  highest 
degree  difficult ;  and,  deterred  by  these  difiiculties.  Surgeons  have  often 
attempted  to  arrest  the  htemorrhage  by  the  ligature  of  the  superficial  femoral 
or  popKteal  arteries.  The  French  more  pai'ticularly  adopt  Anel's  operation  in 
such  cases,  usually  ligaturing  the  popliteal ;  and  though  thi^  practice  has  oc- 
casionally been  successful,  as  happened  in  a  case  in  which  I  srtw  the  popliteal 
ligatured  for  consecutive  heemorrhage  from  a  woimd  of  the  posterior  tibial 
artery,  by  my  respected  master,  Samuel  Cooper,  and  in  another  instance  in 
which  Dupuytren  successfully  ligatured  the  femoral  for  a  diftused  ti-aumatic 
aneurism  of  the  posterior  tibial,  from  woimd  with  a  pistol-ball,  yet  I  fully 
concur  with.  Mr.  Guthrie  in  deprecating  it  as  contrary  to  good  surgery,  and, 
Avith  him,  regard  the  success  that  has  occasionally  followed  these  operations  as 
purely  accidental.  In  secondary  haemorrhage  from  the  deep  arteries  of  the  leg, 
compression  of  the  superficial  femoral  should  be  tried,  the  limb  being  at  the 
same  time  bandaged  and  elevated.  Should  these  means  fail  in  arresting  the 
bleeding,  no  more  time  must  be  lost,  and  the  Surgeon  should  never  hesitate  to 
amputate  the  patient's  limb.  In  no  other  way  do  I  believe  that  the  patient 
has  a  fair  prospect  of  safety. 

Small  Circumscribed  Aneurisms  are  occasionally  met  with  in  the  foot,  in  con- 
serjuence  of  the  wound  of  one  of  the  plantar  arteries,  as  in  operations  for  club- 
foot.   If  pressure  have  failed  in  preventing  or  curing  the  disease,  the  only 
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coiu'se  left  to  the  Surgeon  is  to  lay  the  tumour  open,  and  to  ligature  the  artery 
on  each  side  in  the  usual  way. 

Gluteal  Artery. — Traumatic  Aneurisms  of  the  Gluteal  Artery  are  of  less 
fi'equeut  occurrence  than  might  d  priori  have  been  imagined,  from  the  situation 
of  the  vessel  exposing  it  to  injury.  These  aneurisms  may  acquire  an  enormous 
size.  In  Jolm  Bell's  celebrated  case,  the  timiour  is  said  to  have  been  of  "  pro- 
digious size,"  and  to  have  contained  eight  pounds  of  blood.  In  Mr.  Syme's 
case  the  tumour  was  as  large  as  a  man's  head  at  the  base,  occupied  the  whole 
hip,  and  rose  into  a  blunt  cone. 


CHAPTER  XV. 


ENTRANCE  OF  AIR  INTO  VEINS. 

The  Entrance  of  Air  into  a  Wounded  Vein,  though  an  accident  of  rare  oc- 
currence, is  one  that  occasions  such  peculiar  and  alarming  symj)toms,  that  it 
becomes  necessary  to  be  acquainted  with  the  circumstances  attending  it ;  and  its 
study  is  the  more  interesting  to  the  practical  Surgeon,  as  it  is  chiefly  in  the 
course  of  operations  that  this  condition  occurs. 

In  surgical  practice,  we  meet  only  with  spontaneous  admission  of  air  into  the 
circulation.  This  was  fii'st  observed  in  the  year  1818,  in  a  case  in  which  the 
internal  jugular  vein  was  opened  during  the  removal  of  a  large  tumour  from  the 
right  shoulder  by  M.  Beauchesne.  The  investigation  of  this  subject  is  conse- 
quently a  comi?aratively  recent  matter,  in  which  the  labours  of  the  Commis- 
sioners of  the  French  Academy  are  conspicuous,  and  the  names  of  Magendie, 
Amussat,  Cormack,  and  "Wattmann,  are  distinguished. 

Results  of  Experiments  on  Animals. — As  cases  of  the  entry  of  air  into 
the  veins  comparatively  seldom  occur  in  man,  it  is  necessary  to  study  the  phe- 
nomena accompanying  it  on  the  lower  animals.  It  has  long  been  known  to 
physiologists  that  the  forcible  introduction  of  air  into  the  circulation  would 
kill  an  animal ;  and  Morgagni,  Valsalva,  Bichat,  and  Nysten,  have  made  this  a 
subject  of  observation  and  experiment.  The  death  of  the  animal  in  these 
cases  appears  to  be  dependent  partly  on  the  quantity  of  air  injected,  and  pai'tly 
on  the  rapidity  with  which  it  is  thrown  in.  Bichat  supposed  that  a  single 
bubble  injected  into  the  circulation  IdUed  the  animal  with  the  rapidity  of 
lightning  ;  but  this  is  erroneous,  as  sho-\vn  by  Nysten.  I  have  on  several 
occasions  injected  two  or  three  cubic  inches  of  air  into  the  jugulai' vein  of  a 
dog,  without  producing  death,  though  much  distress  resulted.  The  rapidity 
with  which  the  air  is  thrown  in  exercises  a  considerable  influence  upon  the 
result.  If  blown  in  quickly  a  small  quantity  may  kill ;  if  tliromi  in  slowly 
and  gradually,  a  large  quantity  may  be  injected  without  destrojdng  life,  the 
blood  appearing  to  dissolve  and  carry  away  the  gaseous  fluid.  In  experiments 
which  I  have  made  on  the  subject,  I  have  observed  the  foUo-w^ing  phenomena 
in  cases  where  death  was  produced. 

On  exposing  the  internal  jugular  vein  low  in  tlie  neck,  and  pimcturingit  at  a 
place  where  the  flux  and  reflux  of  the  blood  are  plainly  discernible,  there  is 
perceived  in  the  first  inspii'atory  effort  made  by  the  animal  after  the  woimd,  a 
peculiar  lajiping  or  gurgling  liquid,  hissing  sound  ;  the  nature  of  the  soimd 
dependmg  partly  on  the  size  and  the  situation  of  the  opening  in  the  vessel.  At 
the  same  time,  a  few  bubbles  of  air  are  seen  to  be  mixed  with  blood  at  the 
orifice  in  the  vein.    The  entrance  of  the  air  is  immediately  followed  by  a 
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struggle  during  the  deeper  inspirations,  in  wliicli  fresh  quantities  of  air  gain 
admittance,  the  entrance  of  each  portion  being  attended  by  the  peculiar  sound 
above  described.  On  listening  now  to  the  action  of  the  heart,  a  loud  chui-nmg 
noise  will  be  heaKl,  synchronous  with  the  ventricular  systole  ;  and  the  hand 
will,  if  applied  to  the  pai-ietes  of  the  chest,  perceive  at  the  same  time  a  peculiar 
bubbling,  tliiilling,  or  raspmg  sensation,  occasioned  by  the  au-  and  blood  being, 
as  it  were,  whipped  together  between  the  colunince  earner  and  chordas  tendineae. 
As  the  iatroduction  of  air  continues,  the  circulation  becomes  gradually  more 
feeble  and  languid  ;  the  heai-t's  action,  however,  being  fully  as  forcible  as 
natural,  if  not  more  so.  The  animal  soon  becomes  unable  to  stand  ;  if  placed 
upon  its  feet,  it  rolls  over  on  one  side,  utters  a  few  plaintive  cries,  is  convulsed, 
extrudes  the  faeces  and  mine,  and  dies.  If  the  thorax  be  immediately  opened, 
it  will  be  seen  that  the  heart's  action  is  continuing  regularly  and  forcibly,  and 
that  the  pulmonic  cavities,  though  filled,  do  not  appear  distended  beyond  their 
oixlinary  size. 

Death  occurs,  as  I  have  shown  in  a  paper  on  this  subject,  published  in  the 
158th  nimiber  of  the  Edinburgh  Medical  and  Surgical  Journal,  in  consequence 
of  the  air  and  blood  being  beaten  up  together  in  the  right  cavities  of  the  heart 
into  a  spiunous  froth,  wliich  camiot  be  propelled  through  the  ptilmonary 
vessels  j  hence  there  is  a  deficient  supply  of  blood  to  the  brain  and  nervous 
centres,  and  fatal  syncope  comes  on,  attended  usually  by  convulsions. 

Spontaneous  Entry  of  Air  into  the  Veins  of  Man  is  attended  by 
two  distinct  sets  of  phenomena,  one  of  a  local,  the  other  of  a  constitutional 
character. 

Local  Phenomena. — These  consist  in  a  peculiar  sound,  produced  by  the 
entrance  of  the  air,  and  in  the  appearance  of  bubbles  about  the  wound  in  the 
vein.  The  sound  is  of  a  hissing,  sucldng,  gurgling,  or  lapping  character,  and 
never  fails  to  indicate  the  dangerous  accident  that  has  occurred.  When  once 
heard,  whether  in  man  or  the  lower  animals,  it  can  never  be  mistaken.  It  has 
fortimately  fallen  to  my  lot  to  hear  this  sound  in  the  human  subject  on  one 
occasion  only — that  of  a  patient  who  had  attempted  suicide  by  cutting  Ms 
throat.  The  internal  jugular  being  wounded,  was  being  raised  for  the  pur- 
pose of  having  a  ligature  passed  under  it ;  at  this  moment  a  loud  hissing  and 
giu-gUng  soimd  was  heard,  some  bubbles  of  air  appeared  about  the  wound,  the 
patient  became  faint,  and  greatly  oppressed  in  his  breatliing.  The  ligature  was 
immediately  tightened,  the  faintness  gradually  passed  off,  and  no  bad  conse- 
quences ensued. 

The  Constitutional  Effects  are  usually  very  marked.  At  the  moment  of  the 
entry  of  the  air,  the  patient  is  seized  with  extreme  faintness,  and  a  sudden 
oppression  about  the  chest ;  he  usually  screams  out  or  exclaims  that  he  is  dead 
or  dying,  and  continues  moaning  and  whining  ;  the  pulse  becomes  nearly  im- 
perceptible, and  the  heart's  action  labouring,  rapid,  and  feeble  ;  death  com- 
monly results,  but  not  instantaneously,  in  many  cases  at  least.  Thus 
Beauchesne's  patient  Lived  a  quarter  of  an  hour  after  the  occurrence  of  the 
accident ;  Mirault's  between  three  and  four  hours  ;  and  Clemot's  several  hours. 
Amongst  the  other  recorded  fatal  cases,  I  have  not  been  able  to  find  any  but 
vagiie  statements  as  to  the  length  of  time  during  which  the  patients  siu-vived. 

If  the  patient  survive  the  immediate  effects  of  the  accident,  he  may  probably 
recover  without  any  bad  symptoms,  as  happened  in  the  case  to  which  I  have 
referred  as  occurring  at  the  University  College  Hospital,  and  in  an  instance 
recorded  by  B.  Cooper.  The  presence  of  the  air  in  the  puhnonic  capillaries 
would  appear  in  some  cases  to  act  as  an  irritant,  and  to  induce  fatal  pneumonia 
or  bronchitis,  as  happened  to  the  patients  of  Roux  and  Malgaigne. 
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Cause. — The  cause  of  the  spontaneous  entry  of  aii'  into  the  veins  has  been 
very  completely  investigated  and  determined  by  the  French  Commission.  If 
we  open  a  large  vein  at  the  root  of  a  dog's  neck,  near  the  thorax,  in  which  the 
venous  pulse,  or  flux  and  reflux  of  the  blood,  is  perceptible,  we  shall  see  that 
air  rushes  in  at  each  ijispii'ation — ^but  only  at  this  time — never  gaining  entry 
during  expiration.  This  is  owing  to  the  tendency  to  the  formation  of  a  vacuum 
within  the  thorax,  more  particularly  in  the  pericardium,  duiing  inspiration. 
Tills  suction  action,  or  "  venous  inspiration,"  is  confined  to  the  lai'ge  vessels 
in  and  near  the  thoracic  cavity,  being  limited  by  the  collapse  of  the  coats  of 
the  veins  at  a  little  distance  from  tbis.  If  the  veins  were  rigid  tubes,  it  would 
extend  throughout  the  body  ;  but  as  they  are  not,  it  ceases  where  the  coats 
collapse.  It  is  indeed  limited  to  that  part  of  tbe  root  of  the  neck  and  the 
axilla  where  the  venous  flux  and  reflux  are  perceptible  ;  and  the  space  in 
which  it  occurs  has  been  termed  the  "dangerous  region."  But,  in  certain 
circumstances,  air  may  spontaneously  gain  admission  at  points  beyond  this. 

It  is  well  known  that  what  is  called  by  the  French  writers  the  "  canalisation" 
of  a  vein,  or  its  conversion  into  a  rigid  uncollapsing  tube,  is  the  condition  which 
is  most  favoiirable  to  the  introduction  of  air  into  it.  Indeed,  except  in  those 
situations  in  which  there  is  a  natural  movement  of  flux  and  reflux  of  the  blood 
in  the  veins,  this  accident  cannot  occur  imless  these  vessels  be  canalised,  or,  in 
other  words,  prevented  from  collapsing.  This  canalisation  of  the  vessel  may 
be  occasioned  in  a  variety  of  ways.  Either  the  cut  vein  may  be  surrounded  by 
indurated  areolar  tissue,  which  will  not  allow  it  to  retract  upon  itself,  but 
keeps  it  open  like  the  hepatic  veins  ;  or  the  coats  of  the  vessel  may  have 
acquired,  as  a  consequence  of  inflammation  or  hypertrophy,  such  a  degree  of 
thicluiess  as  to  prevent  their  falling  together  when  divided.  Then,  again,  the 
principal  veins  at  the  root  of  the  neck  have,  as  Berard  has  pointed  out,  such 
intimate  connections  with  the  neighbouring  aponeurotic  striictures,  that  they 
are  constantly  kept  in  a  state  of  tension,  so  that  their  sides  are  held  apart  when 
they  are  cut  across.  The  contractions  of  the  platysma  and  other  muscles  of  the 
neck  may  likewise,  as  Sir  C.  Bell  has  shown,  have  a  similar  effect.  In  removing 
a  tvmiour,  also,  that  is  situated  about  the  neck,  the  traction  exercised  upon  its 
pedicle  may,  if  this  contain  a  vein,  cause  it  to  become  temporarily  canalised  ; 
and  the  incomplete  section  of  the  vessel,  especially  in  a  transverse  direction, 
must  prevent  the  approxunation  of  the  sides  of  the  incision  in  it,  which  will 
be  rendered  open  and  gaping  by  the  retraction  of  the  surrounding  tissues.  This 
patency  in  the  incision  in  the  vein  is  apt  to  be  increased  by  the  position  that 
is  necessarily  given  to  the  head  and  arm,  in  all  operations  of  any  magnitude 
about  the  shoulders  and  neck.  Lastly,  the  introduction  of  air  into  a  vein  will 
be  favoured  by  the  vessel  being  divided  in  the  angle  of  a  woimd,  the  vein 
being,  when  the  flaps  that  form  that  angle  are  lifted  up,  rendered  open-mouthed 
and  gaping. 

On  looking  over  the  reports  of  cases  in  which  air  gained  admittance  into  the 
veins  during  operations,  it  will  be  found  that  these  vessels  were  always  in  one 
or  other  of  the  above-mentioned  conditions.  Thus,  in  Beaucliesne's  case,  air 
was  introduced  in  consequence  of  incomplete  division  of  the  external  jugular, 
immediately  above  the  right  subclavian,  whilst  in  a  state  of  tension,  during  the 
removal  of  a  portion  of  the  clavicle.  In  a  case  that  occim-ed  to  Dupuytren,  a 
large  vein  connected  with  a  tumour,  and  communicating  Avith  the  jugular,  was 
cut  at  the  last  stroke  of  the  scalpel,  whilst  the  timiom-  was  being  forcibly 
drawn  up.  The  vein  was  foimd  to  be  adherent  to  the  sides  of  a  sulcus,  so  that 
it  remained  gaping  when  cut.  In  a  case  related  by  Delpech,  there  was  hyper- 
trophy of  the  axilliary  vein,  causing  it  to  gape  lilce  an  ai-tery.    In  Castai-a's 
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case  there  was  incomplete  section  of  a  vein,  Avhich  opened  into  tlie  subscapular 
whilst  the  tumour  was  being  raised  up.  In  Roux's  case  a  vein  in  the  neck  was 
opened,  whilst  a  tumour,  wliich  was  being  removed  from  that  region,  was  l)eing 
forcibly  raised  in  order  to  dissect  under  it.  Ulrick  saw  the  accident  occur  in 
consequence  of  the  incomplete  diWsion  of  the  internal  jugular  vein,  which  was 
implicated  in  a  tiimoiu-  in  the  neck.  A  similar  case  happened  to  Mirault  of 
Angers,  the  internal  jugular  being  divided  to  half  its  extent.  A  case  occurred 
to  Warren,  iuAvhich  the  air  entered  by  the  subscapular  vein,  the  coats  of  which 
were  healthy,  hwt  in  a  state  of  tension  in  consequence  of  the  position  of  the 
arm  ;  and  another,  in  which  the  same  accident  hajDpened  from  the  division  of  a 
small  ti-ansverse  branch  of  comnnmication  between  the  external  and  internal 
jugular,  whilst  in  a  state  of  tension.  Mott,  whilst  removing  a  tumour  of  the 
parotid  gland,  opened  the  facial  vein,  which  was  in  a  state  of  tension  in  conse- 
quence of  the  position  of  the  patient's  head,  when  air  was  introduced.  A  case 
is  related  by  Malgaigne  in  which  this  accident  happened  in  consequence  of  the 
incomplete  section  of  the  external  jugular  vein,  wliich  was  enveloped  in  a 
tumour  that  was  being  removed.  M.  B^gin  also  relates  a  case  in  which  accident 
happened,  in  consequence  of  the  puncture  of  the  internal  jugular  whilst  he  was 
removing  a  tumoiu-  from  the  neck. 

These  cases,  which  are  all  that  I  have  been  able  to  meet  with  in  which  the 
condition  of  the  woimded  vein  was  particularised,  show  clearly  what  is  the 
state  of  the  vessel  and  of  the  surrounding  parts  that  is  most  likely  to  favour  the 
occurrence  of  the  accident,  and  consequently  what  the  Surgeon  should  particu- 
larly guard  against  in  the  removal  of  tumoivrs  about  the  neck  and  shoulders ;  viz., 
incomplete  division  of  the  veins,  and  the  employment  of  forcible  traction  on 
the  diseased  mass  at  the  moment  of  using  the  scalpel.  In  rerao^dng  ttunours 
from  the  neck  and  shoulder,  it  is  in  many  cases  impossible  to  avoid  drawing 
them  forcibly  upwards  or  forwards,  in  order  to  get  at  their  deeper  attach- 
ments ;  but  if  this  be  necessary  the  chest  should,  for  reasons  that  will  imme- 
diately be  pointed  out,  be  tightly  compressed,  so  that  no  deep  inspirations  may 
be  made  at  the  moment  that  the  knife  is  being  used,  or  before  a  divided  or 
wounded  vein  can  be  effectually  secured. 

Preventive  Treatment. — 'When  a  patient  is  rmder  the  knife,  the  respirations 
are  generally  shallow  and  restrained,  the  breath  being  held,  wliilst  every  now 
and  then  there  is  a  deep  gasping  inspiration  ;  at  which  moment,  if  a  Vein  be 
opened  in  which  the  pulse  is  perceptible,  or  which  is  canalised,  air  must  neces- 
sarily be  sucked  in  ;  and,  as  has  already  been  said,  in  quantity  and  force  pro- 
portioned to  the  depth  of  the  inspiration.  Tliis,  then,  being  the  case,  the  mode 
of  guarding  against  the  introduction  of  air  into  the  veins  is  obvious.  The 
chest  and  abdomen  shovdd  be  so  tightly  bandaged  with  broad  flannel  rollers  or 
laced  napkins,  as  to  prevent  the  deep  gasping  inspirations,  and  to  keep  the 
breathing  as  shallow  as  possible,  consistently  with  the  comfort  of  the  patient. 
I  have  often  foimd  that  the  entrance  of  air  into  the  veins  of  a  dog  could  be 
arrested  by  forcibly  compressing  the  chest  of  the  animal,  so  as  to  confine  the 
respiratory  movements  ;  but  that,  as  soon  as  a  deep  inspiratory  eftbrt  Avas  made 
the  compression  having  been  removed,  a  rush  of  air  took  place  into  the  vessel. 
If,  therefore,  during  an  operation  about  the  root  of  the  neck  or  summit  of  the 
thorax,  the  chest  be  bandaged,  as  here  recommended,  the  Surgeon  must  be  careful 
not  to  remove  the  compression  until  the  operation  is  completed,  and  the  womid 
dressed  ;  for,  if  this  precaution  be  not  attended  to,  the  patient  will  most  pro- 
bably, on  the  bandage  being  loosened,  make  a  deep  inspiration,  and  the  air  may 
be  sucked  in  at  the  very  moment  when  aU  appears  safe. 

Curative  Treatment. — Different  plans  haye  been  recommended  by  Surgeons 
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for  the  treatment  of  those  cases  in  which  air  has  already  gained  admittance  into 
a  vein  ;  but,  from  the  very  fatal  nature  of  this  accident,  it  does  not  ajjpear  tliat 
much  henefit  has  resulted  from  any  of  them  :  tlie  recovery  of  the  patient,  in 
some  of  the  cases,  appearing  to  he  rather  due  to  tlie  quantity  of  air  that  was 
introduced  being  insufficient  to  cause  death,  than  to  any  effort  on  the  part  of 
the  Surgeon.  The  two  principal  modes  of  treatment  that  have  been  recom- 
mended, consist  in  the  suction  of  the  air  from  tlie  right  auricle,  and  the  employ- 
ment of  compression  of  the  chest.  Tlius,  Amussat  and  Blandin  advise  us  to 
introdiice  the  pipe  of  a  syringe,  a  female  catheter,  or  a  flexible  tube,  into  the 
woimded  vein,  if  it  be  large  enough  to  admit  the  instnunent ;  and  if  not,  to 
open  the  right  jugular,  and  pass  it  down  into  tlie  auricle,  and  then  to  employ 
suction,  so  as  to  empty  the  heart  of  the  mixture  of  blood  and  air.  At  the  same 
time  that  this  is  being  done,  we  are,  say  they,  to  compress  the  chest  as  forcibly 
as  possible,  so  as  to  squeeze  more  of  the  air  out  of  the  heart.  Magendie  and 
Rochoux  advise  suction  alone  ;  and  Gerdy  recommends  us  to  be  content  with 
compression  of  the  chest.  "Warren  (of  Boston)  directs  us  to  have  recourse  to 
bleeding  in  the  temporal  artery,  to  tracheotomy,  or  to  stimulants,  according  to  the 
condition  of  the  patient. 

The  indications  that  present  themselves  ia  the  treatment  appear  to  me  to  be 
threefold  : — 

1.  To  keep  up  a  due  supply  of  blood  to  the  brain. 

2.  To  maintain  the  powers  of  the  heart  iintO.  the  obstruction  in  the  pulmonic 
capillaries  can  be  overcome  or  removed. 

3.  To  remove,  if  possible,  the  obstruction  in  the  capillaries  of  the  lungs. 
We  shall  now  see  how  far  the  means  already  mentioned,  viz.,  suction,  com- 
pression, &c.,  can  fulfil  these  indications. 

Suction  would  no  doubt  be  highly  advantageous  if  we  could,  by  this  or  any 
other  means,  remove  the  air  that  has  gained  access  to  the  heart,  and  thus  pre- 
vent the  pulmonic  capillaries  from  being  still  farther  obstructed.  But,  putting 
out  of  consideration  the  difficulty  of  finding  the  wounded  vein ;  the  still 
greater  difficulty  of  introducing  a  suitable  tube  a  sufficient  distance  into  it ;  the 
danger  of  allowing  the  ingress  of  a  fresh  quantity  of  air,  whilst  opening  the 
sides  of  the  incision  in  the  vein  so  as  to  introduce  the  tube  ;  and  the  risk  there 
would  be,  if  the  patient  recovered  from  the  effects  of  the  accident,  of  having 
phlebitis  induced  ;  putting  aside  all  these  circumstances,  which  appear  to  me 
to  be  most  serious  objections,  it  ]3ecomes  a  question,  according  Amussat,  who  is 
one  of  the  strongest  advocates  of  tliis  mode  of  practice,  whether,  by  suction 
with  a  sp'iuge,  or  even  by  the  mouth,  any  material  quantity  of  air  can  be 
removed.  He  says  that,  even  when  the  tube  is  introduced  into  the  right 
auricle,  miich  more  blood  than  air  is  constantly  withdra\TO.  These  considera- 
tions, then,  should,  I  think,  make  the  Surgeon  hesitate  before  having  recoui-se 
to  such  a  hazardous  mode  of  procedure. 

The  next  plan,  that  of  circular  compression  of  the  chest,  however  valuable  it 
may  be  in  preventing  the  ingress  of  air,  can,  when  that  fluid  has  once  been 
introduced  into  the  veins,  have  no  effect  in  removing  it  from  the  circulatory 
system.  We  cannot,  by  any  compression  that  we  may  employ,  squeeze  the  air 
out  of  the  heart.  But  compression  may  not  only  be  productive  of  no  positive 
good,  but  may  even  occasion  much  mischief,  by  embarrassing  still  farther 
the  already  weakened  respiratory  movements,  and  thus  interfering  with  the  due 
a,eration  of  the  small  quantity  of  blood  that  may  yet  be  traversing  the  lungs. 

Bleeding  from  the  temporal  artery  can  by  no  possibility  be  productive  of 
any  but  an  injuiious  effect,  by  diminishing  tlie  already  too  small  quantity  of 
blood  in  the  arterial  system.    Opetying  the  right  jugular  vein  may,  perhaps,  to  a 
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certain  extent,  be  serviceable,  by  unloading  the  right  cavities  of  the  heart,  as 
Dr.  John  Eeid  has  shown  it  to  be  capable  of  doing ;  and  it  has  been  recom- 
mended by  Dr.  Coruiack  on  this  account.  Lastly,  tracheotomy  cannot  be  of  any 
pai-ticular  service,  as  the  arrest  of  the  respiratory  function  is  secondary,  and 
not  primary. 

1.  "What,  then,  are  the  measures  that  a  Siirgeon  should  adopt  in  order  to 
prevent  the  occurrence  of  a  fatal  termination  in  those  cases  in  which  air  has 
been  accidentally  introduced  into  the  veins  during  an  operation  ?  Beyond  a 
doubt,  the  fii-st  thing  to  be  done  is  to  prevent  the  further  ingress  of  air,  by 
compressing  the  woimded  vein  with  the  finger,  and,  if  practicable,  securing  it 
by  a  ligatui-e.  At  all  events,  compression  with  the  finger  should  never  be 
omitted  ;  as  it  has  been  sho%vn  by  Nysten,  Amussat,  Magendie,  and  others, 
that  it  is  only  when  the  air  that  is  introduced  exceeds  a  certain  quantity,  that 
death  ensues.  All  further  entry  of  air  having  been  thus  prevented,  our  next 
object  should  be  to  Jceep  top  a  good  supply  of  blood  to  the  brain  and  nervous 
centres,  and  thus  maintain  the  integrity  of  their  actions.  The  most  eflBcient 
means  of  accomplishing  this  would  probably  be  the  plan  recommended  by 
Mercier ;  who,  believing  that  death  ensues  in  these  cases,  as  in  prolonged 
syncope,  from  a  deficient  supply  of  blood  to  the  brain,  recommends  us  to 
employ  compression  of  the  aorta  and  axillary  arteries,  so  as  to  divert  the  vrhole 
of  the  blood  that  may  be  circulating  in  the  arterial  system  to  the  encephalon. 
This  appears  to  me  to  be  a  very  valuable  piece  of  advice,  and  to  be  the  most 
effectual  way  of  carrying  out  the  indication.  The  patient  should,  at  the  same 
time  that  the  compression  is  being  exercised  on  his  axillary  arteries  and  aorta, 
or,  if  it  be  preferred,  as  more  convenient  and  easier  than  the  last,  on  his 
femorals,  be  placed  in  a  recumbent  position  as  in  ordinary  fainting,  so  as  to 
facilitate  the  afflux  of  blood  to  the  head.  The  compression  of  the  axillary  and 
femoral  ai-teries  may  readily  be  made  by  the  fingers  of  two  of  the  assistants 
who  are  present  at  every  operation. 

2.  For  the  fulfilment  of  the  second  indication,  that  of  maintaining  the  action 
of  tlie  lieart  rmtil  the  obstruction  in  the  capillaries  of  the  lungs  can  be  over- 
come or  removed,  artificial  respiration  should  be  resorted  to  as  the  most 
effectuar  means  of  keeping  up  the  action  of  that  organ.  For  the  purpose  of 
keeping  up  artificial  respiration,  the  Himiane  Society's  bellows,  if  they  be  at 
hand,  might  be  used  ;  or,  if  they  cannot  readily  be  procured,  the  Surgeon  must 
inflate  -svith  his  mouth.  Before  infl,ating  the  lungs,  it  will  be  necessary  to 
remove  everything  that  can  conipress  the  chest,  or  interfere  in  any  way  with 
the  free  exercise  of  the  respiratory  movements.  Friction  with  the  hand  over 
the  prsecordial  region,  and  the  stimrdus  of  ammonia  to  the  nostrils,  may  at  the 
same  time  be  resorted  to. 

3.  The  third  indication — that  of  overcoming  the  obstruction  in  the  pulmonic 
capillaries — would  probably  be  the  best  fulfilled  by  the  means  adopted  for  the 
accomplishment  of  the  second,  viz.,  artificial  inflation  of  the  lungs.  That  the 
action  of  respiration,  if  kept  up  sufficiently  long,  will  enable  the  capillaries  of 
the  lungs  to  get  rid  of  the  air  contained  in  them,  appears  tp  be  the  case  ;  for  I 
have  several  times  observed  that,  if  a  certain  quantity  of  air  be  spontaneously 
introduced  into  the  jugular  vein  of  a  dog,  and  artificial  respiration  be  then 
established,  and  be  maintained  for  half  or  three  quarters  of  an  hour, 
a  very  small  quantity  indeed,  if  any,  will  be  found,  on  kilHng  the  animal, 
in  tlte  cavities  of  the  heart,  or  in  the  branches  of  the  pulmonary  vessels.  I  am 
aware  that  this  is  not  altogether  conclusive  of  the  fact,  as  the  air  miglit 
be  dissolved  in  the  ])lood,  or  might  still  exist  in  the  capillaries  of  the  lungs, 
although  none  might  be  found  in  the  larger  branches  of  the  pulmonary  artery; 
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but  still  it  seems  to  mo  tliat  we  can  hardly  account  for  the  large  quantity 
of  air  that  -vvill  disappear  when  artificial  respiration  is  kept  up,  in  any  otlier 
way  than  that  some,  if  not  all  of  it,  passes  out  of  the  capillary  vessehi  into  the 
air-ceUs  of  the  lungs. 
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INJURIES  OF  NERVES. 

Contusion. — Nerves  are  often  contused ;  the  injury  producing  a  tingling 
sensation  at  their  extremities,  and  pain  at  the  part  struck.  These  effects  usually 
pass  off  in  the  course  of  a  few  minutes  or  hours  ;  but,  in  certain  conditions  of 
the  system,  more  especially  in  the  hysterical  temperament,  they  may  last  for  a 
considerable  period,  and  even  give  rise  to  neuralgia  of  a  very  permanent 
character.  In  other  cases  the  continuance  of  the  symptoms  appear  to  be  less 
owing  to  constitutional  than  to  local  caiises  ;  apparently  being  due  to  thickening 
of  the  neurilemma,  causing  compression  of  the  nerve,  and  thus  producing  a 
species  of  neuralgic  paralysis  of  the  parts  supplied  by  it,  which  may  become  a 
source  of  nervous  irritation,  leading  eventually  to  disease  of  the  brain  or 
spinal  cord. 

Puncture. — If  a  nerve  be  punctured,  im^pleasant  consequences  sometimes 
result,  more  especially  in  delicate  women.  Not  only  does  it  happen  in  such 
subjects,  that  the  part  below  the  puncture  becomes  the  seat  of  various  tingling, 
shooting,  and  burning  pains,  but  the  neuralgic  condition  appears  to  travel 
upwards  along  the  proximal  part  of  the  nervous  trunk.  Thus,  I  have  more 
than  once  seen  a  puncture  of  one  of  the  digital  branches  of  the  ulnar  nen'e 
produce  a  kind  of  painful  paralysis  of  its  trunk,  rendering  the  arm  nearly 
useless.  I  have  seen  the  same  effects  occur  in  the  median  nerve,  from  so  slight 
a  cause  as  the  puncture  of  the  finger  by  a  needle.  It  occasionally  happens  in 
venesection  at  the  bend  of  the  arm,  that  a  branch  of  the  internal  cutaneous 
nerve  is  pricked  with  the  lancet,  and  that  very  persistent  neuralgia  occurs  in 
consequence. 

Division. — When  a  nerve  is  completely  cut  across,  immediate  paralysis  of 
sensation  and  motion  occurs  in  all  the  parts  supplied  by  it.  Consequently,  if 
the  integrity  of  the  nerve  be  essential  to  life,  as  of  the  pneumogastric,  death 
must  ensue.  When  the  nerve  is  partially  divided,  or  bruised  as  well  as 
severed,  as  in  cases  of  gun-shot  injury,  neuralgia  in  the  parts  supplied  by  it, 
and  sometimes  up  the  j)roxiinal  end,  is  associated  with  the  paralytic  sjTuptoms. 
The  patient  complains  of  numbness  or  deadness  in  the  part  supplied  by  it,  and 
all  tactile  sensibility  is  lost ;  but  various  anomalous  painful  sensations  of  a 
burning,  triclding,  tingling,  or  creeping  land  are  complained  of.  These  sensations 
usually  give  the  idea  of  increased  heat  of  the  part  to  the  patient,  and  are 
compared  by  him  to  the  effect  that  would  be  produced  by  molten  lead  or  boiling 
water  running  throtigh  it.  But  the  sensation  of  heat  is  deceptive,  for  the  part 
will  be  found  on  examination  to  be  actually  colder  than  natm-al.  Thus  I  foimd 
in  a  woman  who  was  imder  my  care  for  a  wound  of  the  fore-ann,  by  which  the 
ulnar  nei-ve  had  been  divided,  tliat,  tAventy-one  days  after  the  iiijurj^,  the  tem- 
perature between  the  ring  and  the  little  linger  of  the  injured  side  was  9°  Fahr. 
below  that  of  the  same  spot  in  the  opposite  hand. 
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The  Secondanj  Effects  of  di\asion  of  a  nei've  cousist  in  various  modifications 
of  sensibility,  not  only  in  the  parts  supplied  by  it,  but  also  in  some  cases,  as  in 
the  instance  of  puncture,  iu  the  proximal  part  of  the  trunk  of  the  injui-ed 
nerve  above  the  seat  of  its  division.  These  effects,  consisting  of  neuralgic 
pains  and  sensations  of  aU  kinds,  and  of  varying  degrees  of  intensity,  from 
creeping  and  tingling  up  to  real  tic,  are  always  associated  -with  more  or  less 
pai-alysis,  and  ai-e  doubtless  due  in  a  great  measure  to  the  compression  of  the 
injured  part  of  the  nerve  by  inflammatory  infiltrations,  and  the  condensation 
of  its  sheath  by  plastic  deposits.  Besides  these  effects,  the  nutrition  of  the  part 
supplied  by  the  injiued  nerve  becomes  seriously  modified.  The  part  becomes 
congested,  bluish,  oedematous,  and  colder  than  natural.  The  skin  peels,  and 
becomes  rough,  or  the  seat  of  vesicular  or  bulbous  eruptions,  which  are  apt  to 
degenerate  into  sluggish  and  unhealthy  lUcers.  The  muscles  become  flabby 
and  wasted ;  and  ultimately  deformity  of  various  kinds  may  ensue  from  the 
disturbance  of  the  proper  balance  of  antagonism  between  the  different  sets  of 
muscles  of  the  part. 

As  imion  gradually  takes  place  between  the  opposite  ends  of  the  divided 
nerve,  the  various  phenomena  that  have  just  been  described  gradually  subside, 
and  complete  restoration  of  the  normal  sensibility,  mobility,  and  nutrition  of 
the  part  eventually  takes  place.  In  some  important  cases,  however,  this  does 
not  happen,  and,  the  nerve  about  the  seat  of  its  division  becoming  implicated 
in  a  mass  of  dense  cicatricial  tissues,  a  traumatic  neuroma  is  developed,  which, 
just  as  in  similar  conditions  in  stumps,  may  become  the  seat  and  the  source  of 
the  most  intense  sufierings — the  neuralgic  pains  darting  like  electrical  shocks 
downwards  to  the  terminal  branches,  and  upwards  along  the  ti'unk  and  the 
secondary  divisions  of  the  affected  nerve. 

Repair. a  cut  nerve  be  examined  shortly  after  the  injury,  it  will  be  found 
to  have  become  slightly  bulbous  at  the  extremity,  nervous  matter  having  escaped 
from  the  neiuilemma,  and  fibrine  beiiig  thrown  out  around  and  between  the 
two  ends.  Restoration  of  the  continuity  of  the  nerve  evidently  takes  place,  as  is 
shown  by  the  fact,  that  in  the  course  of  a  few  months  its  fimctions  gi-adually 
become  re-established  in  its  lower  part,  the  paralysis  slowly  disappearing.  If, 
however,  a  portion  of  the  nerve  have  been  actually  excised,  there  is  no  restora- 
tion of  function,  as  was  shown  long  ago  by  Haighton.  Schwann  and  Hasse  have 
foimd  the  return  of  sensibility  and  motion  in  the  lower  part  of  the  nerve  to  be 
owing  to  nerve-tubes  forming  in  the  uniting  medium,  and  thus  serving  to 
establish  the  continuity  of  the  nerve. 

In  the  Treatment  of  a  cut  nerve,  little  can  be  done  except  to  lessen  the 
sufferings  of  the  patient ;  if  a  sensation  of  heat  is  complained  of,  by  the 
application  of  cold  ;  if  the  part  be  too  cold,  by  stimulating  embrocations  and 
frictions.  The  neuralgia  resulting  from  the  implication  and  compression  of  a 
nerve  by  condensed  cicatricial  tissue  has  been  relieved  by  Warren,  who  has 
dissected  the  nerve  out  of  the  midst  of  this,  without  dividing  or  otherwise 
injuring  it. 

INJURIES  OF  MUSCLES  AND  TENDONS. 

Sprains  or  Strains  of  muscular  parts,  without  ruptiu'e  of  fibre,  are  of  very 
common  occurrence,  especially  about  the  shoulders,  hip,  and  loins,  and  are 
accompanied  by  much  pain,  stiflness,  and  inability  to  move  the  part.  When 
they  occur  in  rheumatic  subjects,  these  injm-ies  not  uncommonly  give  rise  to 
severe  and  persistent  symptoms  ;  in  some  cases  painful  atrophy,  rigidity  or 
local  paralysis  of  the  injured  muscle  being  induced. 

In  the  Treatment  of  these  accidents,  when  recent,  it  Avill  be  found  that 
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kneading  or  rubbing  tlie  part  witli  a  stimulating  embrocation,  tlie  application 
of  dry  cupping,  or,  if  the  pain  be  Bevere,  the  abstraction  of  a  few  ounces  of 
blood  by  cupping,  together  with  rest,  is  most  efficient.  If  the  injury  occur  in 
a  rlieumatic  constitution  it  Avill  be  found  useful  to  give  colclncum  and  Dovei^'s 
powder  in  the  following  form  :  R  Extracti  Colchici  Acetici,  gr.  j  ;  Pulv.  Ipeca- 
cuanhaB  comp.,  gr.  x ;  Extracti  Colocynthidis  comp.,  gr.  iv.  ;  fiant  pil.  iij.  If 
the  pain  continue,  the  application  of  the  "thermic  hammer"  is  exceedingly 
serviceable  ;  and  if  local  paralysis  or  atrophy  ensue,  the  use  of  the  electro- 
magnetic ajiparatus  will  be  beneficial. 

Rupture  and  Division. — Subcutaneous  rupture  of  muscles  and  tendons  not 
unfrequently  occurs,  not  so  much  from  any  external  violence,  as  from  the  con- 
traction of  the  muscle  ruptm'ing  its  own  substance.  The  rupture  may  occur  at 
one  of  four  points  :  in  the  muscular  substance  itself ;  at  the  line  of  junction 
between  the  muscle  and  tendon  ;  through  the  tendon  ;  and,  lastly,  at  the  point 
of  insertion  of  the  muscle  or  tendon  into  bone.  Sedillot  found  that,  in  21 
cases,  the  niptm-e  occurred  at  the  point  of  origin  of  the  tendon  from  the  muscle 
13  times  ;  and  in  the  remaining  8,  the  muscle  itself  was  torn.  It  occasionally 
happens  that  the  muscular  sheath  is  ruptured,  so  that  the  belly  of  the  muscle 
forms  a  kind  of  hernial  protrusion  through  the  apertm'e  ;  or  the  tendon  may  be 
displaced  by  ruptui'e  of  its  sheath.  This  usually  happens  with  the  long  head 
of  the  biceps,  or  the  extensor  tendons  of  the  fingers. 

These  ruptures  most  commonly  occur  in  middle-aged  people,  who  have  lost 
the  elasticity  of  youth,  though  theii-  physical  strength  be  imimpaired.  At  the 
moment  of  the  rupture  taking  place,  the  patient  usually  experiences  a  sudden 
shock,  as  if  he  had  received  a  blow,  and  sometimes  hears  a  snap.  He  becomes 
unable  to  use  the  injvu-ed  limb,  and  at  the  part  where  the  ruptui'e  has  occurred 
finds  a  hollow  or  pit,  produced  by  the  retraction  of  the  end  of  the  torn  muscle, 
which  is  contracted  into  a  hard  Ixunp  above  this. 

These  accidents,  though  troublesome,  are  seldom  serious.  The  tendo 
AchilUs,  the  quadriceps  extensor  of  the  thigh,  the  triceps  of  the  arm,  the 
biceps,  the  deltoid,  the  rectus  abdominis,  are  the  tendons  and  muscles  that 
most  commonly  give  way,  with  the  relative  frequency  of  the  order  in  which 
they  are  placed. 

Muscles  and  tendons  may  be  cut  across  accidentally  or  purposely  in  almost 
any  part  of  the  body.  In  these  injuries  there  is  always  a  considerable  amount 
of  gaping  of  the  wound,  owing  to  the  retraction  of  both  ends,  if  a  muscle  be 
divided,  and  of  the  upper  end  only,  if  a  muscle  be  separated  from  its  tendon  or 
the  tendon  cut  across. 

Union. — The  mode  of  union  of  these  injuries  has  been  well  described  by 
Paget.  When  a  tendon  is  cut  or  torn  across,  an  ill-defined  mass  of  nucleated 
blastema  of  a  greyish-pink  tint  is  effused  into  the  areolar  tissue  and  sheath, 
between  the  cut  ends.  About  the  fourth  or  fifth  day  this  has  become  more 
defined,  forming  a  distinct  cord-like  uniting  mass  between  the  ends  of  the 
tendon  ;  in  the  course  of  two  or  three  more  days,  tliis  mass  has  become  tough 
and  filamentous  ;  the  tissue  gradually  perfects  itself,  until  it  closely  resembles 
tendinous  structure,  though  for  some  time  it  remains  dull  white  and  more 
cicatricial  in  appearance.  The  strength  of  this  bond  of  union  is  marvellously 
gi-eat ;  Paget  found  that  the  tendo  Acliillis  of  a  rabbit,  six  days  after  its 
division,  required  a  weight  of  20  lbs.  to  ruptiu-e  it.  In  ten  days  the  breaking 
weight  was  56  lbs.  Divided  muscles  unite  in  the  same  way  as  tendons,  but  less 
quickly,  and  by  a  fibrous  bond. 

Treatment. — The  principle  of  treatment  in  these  cases  is  extremely  simple  : 
it  consists  in  relaxing  the  muscles  by  position,  so  as  to  apj^roximate  the  divided 
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ends  ;  aucl  in  maintaining  tlie  limb  in  tliis  position  for  a  sufficient  length  of 
time  for  proper  union  to  take  place.  If  muscular  relaxation  be  not  attended 
to,  the  luiiting  bond  will  be  elongated  and  weak,  and  perhaps  altogether 
inefficient.  Stiffness  and  weakness  are  often  left  for  a  length  of  time— for 
many  months,  indeed— after  imion  has  taken  place  ;  very  commonly,  owing  to 
the  consolidation  of  the  divided  tendon  to  its  sheath,  and  that  to  the  neigh- 
bouring soft  structiu-es.  Warm  sea-water  douches,  followed  by  methodical 
friction,  will  greatly  tend  to  restore  the  suppleness  of  the  parts. 

When  the  tendo  Achillis  is  ruptured,  the  best  mode  of  treatment  consists 
in  the  application  of  an  apparatus  formed  of  a  dog-collar  placed  round  the 
thigh  above  the  knee,  from  wliich  a  cord  is  attached  to  a  loop  in  the  back 
of  a  slipper ;  by  shortening  this  cord,  the  leg  is  bent  on  the  thigh,  and  the 
foot  extended,  so  that  the  muscles  of  the  calf  become  completely  relaxed. 
After  this  simple  apparatus  has  been  used  for  two  or  tln-ee  weeks  the 
patient  may  be  allowed  to  go  about,  wearing  a  high-heeled  shoe  for  some 
weeks  longer. 

When  partial  rupture  of  one  of  the  extensor  muscles  of  the  thigh  takes 
place,  the  patient's  limb  must  be  kept  for  some  little  time  in  the  same  position 
as  for  fractured  patella ;  and  then  he  may  be  allowed  to  walk  about  wth  a 
leather  splint  behind  the  knee,  so  as  to  prevent  flexion  of  this  joint. 

In  ruptures  of  the  muscles  or  tendons  of  the  arm,  a  sling  is  all  the  apparatus 
required ;  but  when  these  injuries  occtu'  to  the  deltoid,  atony  and  atrophy  are 
especially  apt  to  result. 

In  division  of  the  extensor  tendons  of  the  fingers — a  very  common  acci- 
dent— the  hand  must  be  kept  extended  in  a  straight  splint  for  some  weeks, 
until  perfect  union  has  taken  place. 
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INJURIES  OF  BONES. 
A  BONE  may  be  bruised,  bent,  or  fractured. 

Bruising  of  the  Bone  and  Periosteum  often  occurs,  and  is  usually  of 
no  great  moment ;  but  if  severe,  or  happening  in  bad  constitutions  or  in  old 
people,  it  may  give  rise  to  serious  consequences. 

A  moderate  contusion  of  a  bone  that  is  but  thinly  covered,  as  the  shin, 
or  elbow,  may  give  rise  to  troublesome  symptoms  from  inflammation  of  the 
periosteum.  If  the  contusion  be  severe,  the  vitality  of  a  layer,  or  even  of 
the  whole  substance  of  the  bone,  may  be  destroyed,  as  happens  sometiines 
from  the  graze  or  contusion  of  a  bullet,  or  the  bone  may  become  deeply 
inflamed  and  suppuration  take  place  in  its  cancellous  structure.  In  old 
people,  the  contusion  of  a  bone  is  frequently  followed  by  its  atrophy  and 
shortening,  as  happens  in  the  neck  of  the  femur ;  in  strumous  constitutions, 
serious  disease  of  the  bone,  leading  to  its  complete  disorganisation,  may  be 
attributed  to  this  cause. 

In  the  Treatment  of  bruised  bone,  leeches  and  fomentations  are  the  most 
important  means  that  we  possess  ;  the  consequences  will  be  considered  when 
we  come  to  speak  of  necrosis. 
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Bending  of  Bone  may  occur  in  two  conditions,  viz.  :  with  or  without 
fracture.  Independently  of  fractui-e,  it  is  most  commonly  met  with  in  very 
young  suhjects,  before  the  completion  of  ossihcation  ;  tlie  hone  heing  healthy, 
but  naturally  soft,  at  this  period  of  life.  It  occasionally  takes  jdace  after 
the  adult  ago,  but  is  then  the  result  of  some  structural  change,  by  which 
the  natural  firmness  of  the  osseous  tissue  is  diminished.  The  bending  most 
commonly  occurs  in  the  long  bones,  especially  the  clavicle,  the  radius,  and 
the  femur,  but  sometimes  is  met  with  in  the  flat  bones,  or  those  of  the  skull, 
in  which  depression  "takes  place  from  a  blow  wthout  fracture  having  occui-red. 
In  many  cases  of  bending  both  of  long  and  of  fiat  bones,  there  is  partial  fracture 
on  the  convex  side. 

The  Treatment  is  simple  :  the  Surgeon  gradually  straightens  the  bone,  by 
applying  a  splint  on  its  concave  side,  towards  which  the  bone  is  pressed  by  a 
bandage  and  a  pad  ai^plied  upon  its  greatest  convexity. 

Fractctees  will  be  described  in  the  following  two  chapters. 

INJURIES  OF  JOINTS. 

Contusions. — Joiuts  are  often  contused  by  kicks,  falls,  or  blows,  so  as  to 
be  severely  injured,  with  much  pain  and  consecutive  inflammation  of  the 
capsule,  synovial  membrane,  or  other  structures  entering  into  their  forma- 
tion. The  treatment  should  be  actively  antiplilogistic,  with  complete  rest 
of  the  part.  In  a  later  stage,  an  elastic  bandage,  cold  douches,  and  friction, 
are  useful. 

In  some  cases  the  bursa,  situated  in  the  neighbourhood  of  a  joint,  is 
seriously  bruised,  and  becomes  inflamed  in  consequence ;  often  giving  rise  to 
troublesome  suppuration  and  some  slougliing.  When  this  takes  place,  free 
incision  into  the  inflamed  part,  in  addition  to  the  ordinary  antiphlogistic 
treatment,  will  afford  speedy  and  effectual  relief  to  the  patient. 

Sprains. — When  a  joint  is  twisted  violently  so  that  its  ligaments  are 
either  much  stretched  or  partially  torn,  though  there  be  no  displacement  of 
the  osseous  surfaces,  it  is  said  to  be  sprained.  These  injuries  are  exceedingly 
painful  and  troublesome  in  their  consequences.  They  most  frequently  occur 
to  the  wrists  and  aiikle-joints.  The  pain  attending  them  is  very  severe,  and 
often  of  a  sickening  character,  and  the  sprain  is  ra^jidly  followed  by  swelling 
and  inflammation  of  the  joint  and  investing  tissues,  often  very  chronic  and 
tedious.  As  the  inflammation  subsides,  stiffness  and  pain  in  using  the  part 
continue  for  a  considerable  length  of  time,  which,  in  some  cases,  give  way 
to  a  kind  of  rigidity  and  wasting  of  the  limb.  In  ijidividuals  of  a  rheumatic 
or  gouty  habit  of  body,  the  inflammation  set  up  in  the  joint  as  a  consequence 
of  the  strain  is  often  of  a  most  tedious  and  chronic  character,  and  vnil  only 
yield  to  appropriate  constitutional  trea.tment ;  and  occasionally  it  happens  that 
in  strumous  subjects  destructive  disease  of  the  joint  is  induced. 

Treatment. — If  the  sprain  be  slight,  rubbing  the  part  with  a  stimulating 
embrocation,  and  giving  it  the  support  of  a  bandage,  ai'e  aU  that  need  be 
done.  But  if  it  be  at  all  severe,  more  active  measm-es  must  be  had  recourse 
to.  These  must  vary  according  to  the  condition  of  the  joint  when  the 
Surgeon  sees  the , patient ;  but  they  are  all  conducted  on  the  principles  of 
securing  perfect  rest,  and  subduing  inflammatory  action.  If  the  Sui^eon 
see  the  patient  inmiediately  on  the  occurrence  of  the  accident,  or  before 
swelling  to  any  great  extent  has  occurred,  the  best  method  of  treatment  is 
to  strap  up  the  joint  very  firmly  with  long  strips  of  plaster,  over  which  a 
starched  bandage  may  be  ajDplied.  This  method  of  treatment,  which  com- 
prises rest,  perfect  immobility,  and  compression  of  the  joint,  puts  it  into  the 
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best  possible  condition  for  the  repair  of  the  injured  articuhvr  structures,  and  for 
the  prevention  of  consecutive  inHaninuxtion.  Should  inflammation  with  much 
swelling  have  set  in,  this  must  be  subdued  by  keeping  the  joint  for  several 
hours  in  cold  water,  or  well  moistened  with  an  evaporating  lotion,  or  wet 
by  means  of  irrigation.  Should  this  not  check  the  inflammation,  leeches  may 
be  freely  applied ;  and,  when  the  swelling  has  somewhat  subsided,  the  joint 
should  be  supported  with  an  elastic  roller  and  plasters,  a  starched  bandage, 
or  leather  splints.  In  the  more  advanced  stages,  when  pain  and  stiffness 
alone  are  left,  it  should  be  well  douched  with  cold  water  t-\vice  a  day,  and 
afterwards  rubbed  or  kneaded  with  soap-liniment,  until  its  usual  strength 
and  mobility  are  restored.  This,  however,  very  commonly  does  not  occur 
in  sprains  of  the  knee  and  ankle  for  many  weeks  ;  a  degree  of  stiffness, 
combined  with  inflammation,  being  left  imtil  the  stretched  and  lacerated 
ligaments  have  regained  theii-  normal  condition. 

"Wounds  of  Joints. — A  joint  is  known  to  be  wounded  when  synovia 
escapes  from  the  aperture,  or  when  the  interior  of  the  articulation  is  exposed. 
If  there  be  any  doubt  as  to  the  wound  penetrating  the  synovial  membrane, 
no  means,  by  probing  oi  otherwise,  should  be  taken  to  ascertain  this,  as  in 
this  way  the  very  occiu'rence  that  is  to  be  dreaded  may  be  induced  by  the 
Surgeon.  The  question  of  the  wound  having  penetrated  into  the  interior  of 
the  joint  will  speedily  be  cleared  up  by  the  symptoms  that  supervene. 

Symptoms  and  Effects. — The  severity  of  the  wound  of  a  joint  depends  not 
only  on  the  size  of  tlie  articulation,  but  on  the  nature  of  the  wound,  and  the 
age  of  the  patient. 

When  a  small  joint,  as  that  of  one  of  the  fingers,  is  opened,  the  injury  may 
often  be  recovered  from,  without  destruction  of  the  articulation.  Wken  a  large 
joint  is  opened,  even  by  a  small  incised  or  punctured  wound,  there  is  great 
danger  lest  such  extensive  local  mischief  and  constitutional  disturbance  ensue 
as  to  lead  to  the  destruction  of  the  articulation,  with  danger  to  the  patient-s 
life.  When  the  wound  is  large,  lacerated  or  contused,  with  fracture  of  the 
articular  ends  of  the  bones,  one  or  other  of  these  consequences  will  certaiiily 
result.  It  is  especially  in  adults  that  these  unfavourable  results  ensue  :  in 
children,  extensive  injuries  of  large  joints  may  heal  favourably;  though,  if 
the  child  be  of  a  strumous  habit  of  body,  destructive  action  is  apt  to  be 
set  up. 

Traumatic  Arthntis. — The  source  of  danger  in  a  wounded  joint  is  the  inflam- 
mation set  up  in  the  articiilation.  A  few  hours  after  the  infliction  of  the 
injury  the  joint  swells,  becomes  hot  and  painful,  and  tlirobs.  If,  imder  proper 
treatment,  resolution  be  effected,  these  inflammatory  symptoms  will  gradually 
subside,  leaving  the  articulation  weak,  tender,  and  stift'  for  some  considerable 
time.  Should,  however  the  inflammation  continue,  the  pain  increases,  becom- 
ing tensive  and  excessively  severe.  If  the  aperture  be  large,  synovia  freely 
escapes,  which  soon  becomes  mixed  with  inflammatory  products.  If  it  be 
small,  little  more  than  a  punctiu-e,  the  joint  swells  and  fills  with  pm-ulent 
fluid,  which  wiU  either  escape  through  the  original  wound,  or  find  an  outlet 
for  itself  through  a  new  opening.  There  are  startings  in  the  limb,  Avith 
excessive  pain  in  any  attempt  at  moving  it.  The  constitutional  disturbance 
becomes  very  severe,  the  patient  being  occasionally  carried  off  by  the  violence 
of  the  irritative  fever.  In  other  cases  symptoms  of  purulent  absorption  come 
on,  and  death  results  from  pyaemia. 

If  the  patient  suivive  this  period  of  acute  action,  abscesses  will  fonn  around 
and  above  the  articulation;  and  the  discliarge  from  these,  as  well  as  from  the 
joint,  induces  irritative  fever  and  hectic.  Should  this  danger  be  passed  through 
VOL.  I.  o  ' 
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and  the  patient  eventually  sm-vive,  it  will  be  with  a  partially  anchylosed  limb, 
the  utiUty  of  which  is  greatly  impaired. 

The  severity  of  the  symptoms  in  the  wound  of  a  large  joint  is  evidently 
dependent  on  the  extent  and  depth  of  the  synovial  memlirane  which  suppurates, 
wounds  of  ginglymoid  being  hence  more  dangerous  than  those  of  orbicvdar 
joints  ;  and  on  the  pus  thus  formed  being  pent  up  in  the  midst  of  tense  and 
unyielding  tissues,  from  which  it  has  not  a  free  exit.  It  is  the  admission  of  air 
into  the  joint  that  occasions  the  suppuration  ;  for  we  find  that,  in  the  most 
extensive  subcutaneous  wounds  and  lacerations  of  joints,  such  as  occur  in  dis- 
locations and  simple  fractures  in  which  the  capsule  is  widely  torn,  the  ligaments 
ruptured,  the  incrusting  cartilages  and  synovial  membrane  broken  through, 
and  the  interior  of  the  joint  filled  with  blood,  suppuration  never  takes  place, 
but  the  lacerated  joint-structures  heal  kindly  and  well  in  a  few  weeks,  leaving 
the  articulation  almost  iminipau'ed  in  its  movements.  The  presence  of  air 
appears  also  to  exercise  an  injurious  influence  uj)on  the  pus  that  is  collected  in 
the  depths  of  the  joint,  causing  it  to  become  putrescent  and  acrid,  and  thus 
greatly  increasing  the  local  irritation.  It  is  also  this  retention  of  acrid  and 
putrescent  pus,  in  contact  with  a  large  inflamed  surface,  that  gives  rise  to 
ataxic  fever  and  pyaemia,  which  so  frequently  prove  fatal  in  these  injui-ies. 
Of  all  wounds  of  joints,  gun-shot  injuries  are  necessarily  the  worst.  In 
these  the  aperture  cannot  possibly  be  closed  and  united  by  the  first  intention  ; 
it  and  the  track  of  the  ball  must  suppiirate.  The  bones  are  also  usually 
sj)lintered,  and  foreign  bodies  of  various  kinds  are  introduced  into  the  arti- 
culation ;  hence  the  most  extensive  disorganising  and  fatal  mischief  commonly 
ensues. 

Traimiatic  arthritis  difl'ers  fi'om  the  destructive  and  disorganising  idiopathic 
inflammations  of  joints  in  this  :  that,  when  the  inflammation  occurs  as  the 
result  of  a  wound,  the  synovial  membrane  is  the  part  primarily  afi'ected ;  if 
the  cartilages  become  involved,  they  are  so  secondarily  ;  the  articular  ends  of 
the  bones  not  participating  in  the  morbid  action.  When  a  joint  is  the  seat  of 
disorganising  inflammation  of  an  idiopathic  character,  the  mischief  usually 
commences  in  the  osseous  articular  ends,  or  in  the  cartilage,  the  sjmovial 
membrane  being  often  the  last  affected.  In  the  traumatic  form,  the  disease 
may  be  said  to  radiate  from  the  centre  of  the  joint ;  in  the  idiopathic,  to 
proceed  from  the  circimiference. 

In  recent  cases  of  traumatic  arthritis  we  find  the  synovial  membrane  swollen, 
infiltrated,  gelatinous  in  appearance,  and  of  a  crimson  colour  ;  the  contiguous 
or  subjacent  portions  of  cartilage  are  softened  and  partially  eroded.  Under  the 
microscope,  a  disruption  of  the  cartilage- cells  may  be  observed,  and  the  inter- 
vening substance  is  granular  ;  these  changes  gradually  cease  iu  deeper  sections 
of  the  cartilage,  which  will  be  found  to  present  a  healthy  appearance.  In  the 
more  advanced  stages  of  the  disease,  when  the  joint  has  been  suppurating 
perhaps  for  months,  it  will  be  found  that  the  synovial  membrane  is  deeply 
vascular  in  places,  in  other  parts  pulpy  and  infiltrated  with,  or  replaced  by, 
grayish  or  yellowish  plastic  matter.  The  cartUages  are  eroded  in  patches 
exposing  the  rough  and  iajected  sm-faces  of  the  articular  extremity  of  the  bone ; 
where  not  eroded,  they  are  pulpy  and  disorganised.  Occasionally  partial  but 
unsuccessful  attempts  at  bony  union  will  have  been  set  up  between  the 
opposite  exposed  osseous  surfaces. 

In  the  Treatment  of  wounded  joints,  the  first  point  to  be  determined  must 
be  whether  amputation  or  resection  should  be  performed,  or  an  attempt  made 
to  save  the  injured  joint.  If  the  joint  be  small,  and  the  disorganisation  of 
bones  or  soft  parts  not  very  gi-eat,  there  can  be  no  doubt  that  we  ought  to 
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attempt,  and  shall  usually  be  able,  to  save  it.  But  if  it  be  one  of  the  larger 
articidations,  the  line  of  practice  must  be  determined  by  the  extent  of  the 
injury  to  the  soft  parts  and  bones,  and  the  age  and  constitution  of  the  patient. 
If  the  wound  be  but  small  and  clean  cut,  no  Siu-geon  woidd  be  justified  in 
having  recoiu-se  to  immediate  amputation,  even  though  it  be  the  knee  that  is 
injured.  But  if  the  joint  have  been  extensively  laid  open,  with  much  contu- 
sion and  laceration,  complicated  perhaps  with  dislocation,  or  with  fracture  and 
splintering  of  the  bones,  the  case  is  different.  In  these  nnfavom-able  cir- 
cumstances, however,  in  the  upper  extremity,  and  even  in  the  ankle,  the  limb 
may  not  imfrequently  be  saved.  If  the  bones  be  comminuted,  the  removal  of 
splinters  and  resection  of  the  articular  ends  may  advantageously  be  practised  in 
many  cases,  more  pai-ticularly  if  the  patient  be  young  and  sound  in  constitution, 
and  the  soft  pai-ts  not  too  extensively  damaged.  But  if  these  be  largely 
lacerated  and  widely  contused,  and  the  patient  aged  or  broken  in  health, 
amputation  is  imperatively  called  for.  This  is  more  especially  the  case,  when 
the  knee  is  the  articulation  injured ;  extensive  lacerations  of  this  joint,  more 
pai-ticularly  when  complicated  with  dislocation  or  comminution  of  the  bones, 
being  cases  for  early  amputation. 

If  it  be  determined  to  make  an  attempt  at  saving  the  joint,  the  principal 
point  is,  if  possible,  to  close  the  wound  by  the  first  intention,  and  thus  to 
prevent  the  occurrence  of  suppm-ation.  If  it  be  a  prmcture,  or  small  clean  cut 
wound,  this  may  occasionally  be  done  by  bringing  the  edges  together  and 
placing  a  piece  of  lint  soaked  in  collodion  upon  it,  or  a  strip  of  plaster  washed 
over  with  resin  varnish.  The  joint  must  then  be  placed  in  a  splint  so  as  to  be 
rendered  absolutely  immoveable,  and  should  then  be  surroimded  by  India- 
rubber  bags  containing  pounded  ice.  In  fact,  the  three  great  principles  of 
treatment  in  the  early  stages  of  wounds  of  joints  consist  in  the  exclusion  of 
air,  perfect  rest,  and  the  continuous  application  of  cold.  In  this  way  inflam- 
matory action  may  be  prevented,  and  union  of  the  wound  may  take  place 
under  the  plaster  ;  but  in  the  majority  of  cases  the  inflammation  that  is  set  up 
in  the  joint  causes  so  abundant  a  secretion  of  synovia,  that  the  dressing 
becomes  loosened  by  the  tension  and  outward  pressure  of  the  accumulated 
fluid  which  escapes  from  under  it.  If  the  preventive  means  of  arresting  inflam- 
mation fail,  and  the  joint  swell,  becoming  red,  hot,  and  thi'obbing,  with  much 
constitutional  in-itation,  the  line  of  treatment  must  be  changed,  and  means 
should  be  taken  to  limit  the  inflammatory  action.  This  is  best  done  by  the 
free  application  of  leeches  over  the  joint,  hot  fomentations,  and  the  internal 
administration  of  calomel  and  opium  about  four  times  in  the  day.  This  remedy 
possesses  a  more  decidedly  controlling  influence  over  traumatic  arthritis  than 
any  other  with  which  I  am  acquainted. 

If  suppuration  have  come  on,  long  and  free  incisions  should  be  made  into 
the  joint  so  as  to  procure  an  early  outlet  for  the  pus  ;  the  part  ^ust  be 
well  poulticed,  and  an  attempt  made  at  prociu-iug  anchylosis  by  the  granu- 
lation and  cohesion,  through  fibrous  tissue,  of  the  articular  surfaces.  Punc- 
turing the  joint  is  worse  than  useless.  By  a  puncture,  the  pus  cannot  be 
evacuated  from  a  deep  and  complicated  joint,  the  air  is  admitted,  and  decom- 
jjosition  of  secretions  with  irritative  fever  and  pyaimia  ensues  ;  but,  by  making 
free  and  early  incisions  into  the  joint  after  suppiu'ation  has  once  been  set  up, 
the  dangers  resulting  from  decomposition  of  the  pus  and  its  absorption  into  the 
system,  are  in  a  great  measure  lessened,  and  the  constitutional  initation  pro- 
duced by  the  tension  of  the  parts  is  at  once  removed.  The  joint  itself  is  not 
put  into  a  worse  condition  by  being  more  freely  opened  ;  for,  when  once  suppu- 
ration has  been  set  up  in  it,  even  to  a  limited  extent,  destruction  of  its  tissues 
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must  ensue  ;  and  the  most  favourable  tenuination  that  can  be  expected  Is  the 
production  of  anchylosis.  Wlien  suppuration  of  a  joint  has  taken  place,  one  of 
thi'ce  things  will  happen  ;  the  patient  may  recover  with  a  stiff  joint,  amputation 
may  become  imperative,  or  he  may  die  from  constitutional  ii-ritation.  The 
most  favourable  result  that  can  be  anticipated,  therefore,  is  a  stiff  joint,  and 
this  the  Surgeon  should  endeavour  to  obtain. 

If  the  case  proceed  favourably,  the  discharge  will  gi-adually  lessen,  and  the 
constitutional  disturbance  subside.  The  joint  must  then  be  placed  in  such  a 
position,  that,  when  anchylosis  results,  the  Ihnb  may  be  most  ser\'iceable  to 
the  patient. 

If,  however,  as  very  frequently  happens  when  the  larger  joints  are  wounded, 
the  suppuration  within  the  articulation,  and  the  abscesses  that  form  outside  it, 
reduce  the  patient  to  a  hectic  state,  secondary  amputation  speedily  becomes 
inevitable. 

Wounds  of  Individual  Joints. — To  the  preceding  general  principles  I 
have  little  to  add  with  respect  to  woimds  of  the  individual  joints. 

The  Hip  and  SJwulder  are  so  deeply  placed,  and  so  well  protected,  that  they 
can  scarcely  be  wounded  except  as  the  result  of  gun-shot  injmy,  the  treatment 
of  which  condition  has  already  been  discussed  (pp.  140,  141). 

Wound  of  the  Knee-joint  is  one  of  the  most  common  and  most  severe  of  such 
injuries.  When  the  result  of  gun-shot  violence,  it  imperatively  demands 
immediate  amputation.  When  produced  by  a  puncture  or  clean  cut,  the 
wound  must  be  closed,  and  cold  irrigation  and  leeches  may  be  employed 
assiduously.  Should  suppuration  occur,  the  joint  must  be  freely  laid  open  by 
long  incisions,  and  commonly  amputation  will  be  required.  The  abscess  will 
often  form  deeply  in  the  thigh  rather  than  in  the  joint  itself  ;  and  in  a  very 
insidious  manner.  The  limb  swells  up  to  the  trochanters,  becomes  very  tense, 
painful,  hot,  and  cedematous,  with  great  constitutional  disturbance  and  irri- 
tative fever.  But  the  joint  maybe  but  little  swollen,  and  many  days  will  often 
elapse  before  fluctuation  can  be  felt  in  it,  or  in  the  thigh.  It  is  this  absence  of 
swelling  in  the  knee  itself  that  may  mislead  an  inexperienced  practitioner.  At 
length  the  abscess  may  approach  the  siu'face  near  the  knee  ;  and,  on  an  incision 
being  made,  an  immense  quantity  of  pus  is  discharged.  The  abscess  forms  as 
a  consequence  of  the  escape  of  some  of  the  ii-ritating  contents  of  the  suppu- 
rating synovial  membrane  close  upon  the  anterior  sivrface  of  the  femur  ;  it 
creeps  up  and  surrounds  the  bone  under  the  deep  muscles  of  the  limb,  which 
are  separated  from  the  bone,  and  may  reach  as  high  as  the  trochanters  before  it 
is  detected.  It  is  this  depth  in  the  limb  at  wMch  the  abscess  is  seated  that 
occasions  the  remarkable  difficulty  in  its  detection,  the  violent  constitutional 
disturbances  it  occasions,  and  its  extreme  danger.  I  have  never  seen  abscess 
form  amongst  the  muscles  of  the  leg  as  a  consequence  of  injuries  of  the  knee- 
joint,  unless  the  tibia  had  been  fractured  as  well  as  the  joiiit  opened. 

For  the  penetration  of  the  knee-joint  by  needles,  see  p.  145. 

Wounds  of  the  Elbow  and  Ankle-joints,  when  simple,  as  in  punctures, 
usually  admit  of  closure  and  of  being  healed,  leaving  a  sufficiently  useful  and 
mobile  articulation.  When  they  are  complicated  vntli  fracture  of  the  neigh- 
bouring bones,  the  soft  parts  not  being  too  extensively  injured,  resection  of  the 
injured  articulations  is  the  proper  course  ;  if  there  be  much  laceration  of  soft 
parts  with  comminution  of  the  bones,  amputation,  especially  in  the  case  of  the 
ankle,  will  be  required. 

Wounds  of  the  Wrist-joint  are  peculiarly  dangerous,  on  account  of  the 
nature  and  complexity  of  the  synovial  membrane  that  enters  into  its  confor- 
mation, should  suppuration  be  set  up.    Some  of  the  carpal  bones  may  necrose. 
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and  tluis  amputation  may  be  rendered  imperative  ;  or,  if  this  be  averted,  a 
stiff  and  comparatively  useless  hand  will  be  left. 
DiSLOCATioxs  will  be  described  in  Chapter  XX. 


CHAPTER  XVIIL 
— ♦ — 

FRACTURES. 

The  management  of  Fractiu-es  constitutes  one  of  the  commonest  duties  of  the 
Siu'geon,  and  hence  the  consideration  of  all  that  relates  to  their  nature  and 
treatment  is  of  the  utmost  importance. 

Causes, — Fractures  may  occiu-  fi-om  two  causes — external  violence  and  m,us- 
cular  action.  They  are  almost  invariably  the  result  of  external  violence,  but 
the  liability  to  their  occurrence  is  more  or  less  modified  by  certain  predisposing 
circumstances. 

Local  Gaiises. — External  violence  may  be  aj^plied  in  two  ways  :  directly  or 
indirectly. 

The  worst  fonns  of  fracture  are  occasioned  by  direct  external  violence,  the 
blow  crushing  and  splintering  the  bone,  as  by  the  passage  of  a  heavy  wheel  or  a 
gim-shot  injury.  When  the  bone  is  broken  by  direct  violence,  the  fracture  is 
always  at  the  seat  of  injury,  and  is  often  complicated  with  considerable  mischief 
to  the  soft  parts,  the  result  of  the  same  force  that  breaks  the  bone. 

Indirect  violence  may  break  a  bone  in  two  ways.  One  that  is  more  com- 
monly talked  of  than  seen  is  by  contrecoup,  in  which,  when  a  blow  is  inflicted 
on  one  part,  the  shock  that  is  commimicated  expends  its  violence  on  the 
opposite  point,  where  the  fracture  consequently  occurs.  This  form  of  injury 
is  chiefly  met  with  in  the  head ;  and,  although  its  occurrence  has  been 
denied,  I  cannot  doubt  it,  as  I  have  seen  unequivocal  instances  of  tliis  kind  of 
fracture. 

In  the  next  form  of  indirect  violence  occasioning  fracture,  the  bone  is  broken 
by  being  snapped,  as  it  were,  between  a  resisting  medium  on  one  side,  and  the 
weight  of  the  body  on  the  other.  Thus,  a  j)erson  jumping  from  a  height  and 
alighting  on  his  feet,  may  break  his  legs  by  their'  being  compressed  between 
the  weight  of  the  body  above  and  the  groimd  below.  The  long  bones  are 
those  which  are  most  frequently  fi-actured  in  this  way ;  and  the  fracture 
occurs  at  the  greatest  convexity,  or  at  their  weakest  point.  Wlien  a  person 
jumps-  from  a  carriage  that  is  in  motion,  although  the  height  of  the  fall  be  not 
great,  yet  its  force  is  considerable,  the  body  coming  to  the  ground  with  the 
same  velocity  as  that  with  which  it  was  being  carried  onwards  in  the  vehicle. 
Hence,  fractui-es  received  in  this  way  are  usually  severe,  and  often  compoimd 
or  comminuted. 

Muscular  action  is  not  an  unfrequent  cause  of  fracture  of  those  bones  into 
which  powerful  muscles  are  inserted.  This  is  especially  the  case  with  the 
patella  and  some  of  the  bony  prominences,  such  as  the  acromion,  which  are 
broken  in  the  same  way  that  a  tendon  is  ruptured — by  the  violent  contraction 
of  the  muscles  attached  to  them  tearing  them  asimder.  It  is  not  often  that  the 
long  bones  are  so  fractured ;  yet  the  humerus  occasionally  is.  Thus,  it  has 
happened  that  this  Tjone  lias  been  broken  by  a  person  striking  at  but  not 
hitting  another,  or  by  suddenly  throwing  out  the  ai-m  to  seize  something  that 
was  falling  ;  or  that  the  clavicle  has  been  fractured  by  a  rider  giving  his  horse 
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a  tack-handed  blow.    In  these  cases,  however,  muscular  action  may  not  have 
been  the  sole  cause,  the  weight  of  the  limb  also  tending  to  fracture  the  bone. 
Those  bones  that  do  not  offer  attachment  to  any  powerful  muscles,  as  the 
cranial,  for  instance,  cannot  be  fractm-ed  in  this  way. 
Predisposing  Causes. — These  are  numerous  and  varied. 

Some  bones  are  especially  liable  to  be  broken  in  consequence  of  their  serving 
as  points  of  support.  Thus,  when  a  person  falls  upon  the  hand,  the  shock  is 
transmitted  from  the  wiist-joint  through  the  radius,  humerus,  and  clavicle,  to 
the  trunk  ;  the  radius  and  clavicle,  being  the  weaker  bones,  are  especially  liable 
to  be  fractured  in  these  circumstances.  So  again,  the  situation  of  a  bone, 
irrespectively  of  use  or  any  other  circumstance,  may  predispose  it  to  fracture  ; 
the  prominent  position  of  the  nasal  bones,  and  the  exposed  situation  of  the 
acromion,  render  these  parts  peculiarly  Liable  to  this  injury.  The  shape  of 
some  bones  disposes  them  to  fracture  ;  thus,  a  long  bone  is  necessarily  more 
readily  broken  than  a  short  and  thick  one  ;  hence  fractures  of  the  tibia  and 
femur  from  falls  on  the  feet  are  more  common  than  of  the  os  calcis.  Certain 
parts  of  bone  are  more  commonly  fractured  than  others.  Those  points  especially 
into  which  powerful  muscles  are  inserted,  or  that  are  in  exposed  situations,  and 
hence  liable  to  injury,  or  to  receive  the  weight  of  the  fallen  body,  are  often 
broken.  Hence  the  acromion,  the  olecranon,  and  the  neck  of  the  femur,  are 
commonly  fractured. 

Age  exercises  considerable  mfluence,  not  only  on  the  general  occuiTence  of 
fracture,  hxit  on  the  peculiar  liability  of  certain  bones.  Though  fractures  may 
occur  at  all  ages,  even  in  intra-uterine  life  (Chaussier  having  dissected  a  fcetiis 
that  had  113  fi-actures),  yet  bone,  being  elastic  and  cartilaginous  in  early  age, 
is  less  readily  broken  than  when  it  has  become  brittle  and  earthy,  as  in 
advanced  life.  In  cliildren,  fractures  most  commoiily  occur  in  the  shafts  of  the 
long  bones  ;  or  at  the  point  of  junction  between  the  shaft  and  epiphysis,  where 
ossification  has  not  as  yet  taken  place.  This  separation  of  the  epiphysis  in 
children,  the  detachment  as  it  were  of  the  terminal  points  of  ossification,  is  not 
imfrequently  met  with,  and  occurs  chiefly  at  the  lower  ends  of  the  humerus 
and  femur,  sometimes  in  the  radius  and  other  bones.  As  age  advances,  the 
compact  tissue  of  the  shaft  becomes  denser  and  harder,  but  the  cancellous 
structure  of  the  extremities  more  dilated,  and  looser ;  hence  fracture  of  the 
neck  of  the  femiu-  is  especially  common  in  old  people.  In  yoimg  persons  also, 
the  bone  is  usually  simply  broken  transversely,  but  fi'actures  taking  place  at  a 
more  advanced  period  of  life  generally  assume  an  oblique  dii'ection,  and  become 
comminuted ;  so  also  they  more  commonly  extend  into  joints  than  when 
occurring  in  early  age. 

Fracture  termed  spontaneous  sometimes  happens  without  any  very  direct 
caiise,  or  imder  the  influence  of  violence  that  would  usually  be  insufficient  to 
occasion  it.  This  may  happen  in  consequence  of  the  texture  of  the  bone  being 
weakened  or  rendered  more  brittle  by  disease,  such  as  mollities  or  fragilitas 
ossium,  by  the  cancerous  cachexy,  by  syphilis,  by  the  presence  of  cancerous 
gro^vths  within  the  substance  of  the  bone  itself,  or  by  the  pressure  upon,  and 
absorption  of  it,  by  some  neighbouring  tumour.  In  other  cases,  again,  it 
occurs  without  any  apparent  disease,  local  or  constitutional.  This  usually 
happens  as  the  result  of  the  brittleness  and  weakening  induced  by  age.  I 
have  known  a  gentleman  little  above  fifty,  apparently  in  perfect  health,  break 
his  thigh  with  a  loud  snap  whilst  tiu-ning  in  bed.  In  these  cases  luiion  rarely 
takes  place,  or  not  without  much  difficulty. 

Sex  necessarily  influences  the  liability  to  fracture,  men  being  more  frequently 
exposed  to  the  causes  of  this  injury  than  wonien.    In  women,  the  bones  that 
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are  most  commonly  fractm-ecl  are  the  clavicle,  the  tibia,  and  the  neck  of  the 
femur.  lu  men,  the  shafts  of  the  long  hones,  the  cranium,  and  pelvis,  are  most 
frequently  broken. 

From  statistical  accounts  it  would  appear  that  the  right  limbs  are  more 
frequently  broken  than  the  left,  being  more  exposed  to  the  causes  of  fracture. 
It  has  been  supposed  that  the  bones  are  more  brittle  in  winter,  and  hence 
break  more  readily  than  at  other  seasons  ;  but  this  is  altogether  a  mistake, 
though  fractures  may  be  common  at  this  period  of  the  year,  fiom  faUs  being 
more  frequent. 

Varieties. — Fi-actures  present  important  varieties  as  to  their  Nature  and 
their  Direction.  The  varieties  as  to  natiu-e  depend  upon  the  cause  of  the  frac- 
ture, its  seat,  and  the  age  of  the  patient. 

Nature. — Fractures  are  divided  into  two  great  classes,  according  as  they  are 
imaccompanied  or  attended  by  an  open  woimd  leading  down  to  the  fracture — 
the  fii-st  being  called  Simple,  the  second  Compound.  In  the  first  class  ai'e 
included  the  Simple  Fracture,  where  the  bone  is  merely  broken  across,  split,  or 
fissured  ;  the  Impacted,  where  one  fi-agment  is  wedged  into  another,  the  com- 
pact tissue  being  driven  into  the  cancellous  structiu'e ;  and  the  Commimded, 
where  the  bone  is  broken  into  several  fragments. 

When  the  soft  parts  covering  the  broken  ends  of  bone  are  torn  through,  so 
that  the  fracture  communicates  by  a  woimd  with  the  surface  of  the  body,  it  is 
said  to  be  Compound.  The  fracture  may  be  rendered  compound  in  two  ways  ; 
either  by  the  same  injury  that  breaks  the  bone  lacerating  the  soft  parts,  as 
when  a  bullet  traverses  a  limb,  and  fractures  the  bone  ;  or  else  by  the  pro- 
trusion of  one  of  the  extremities  of  the  broken  fragments  through  the  integu- 
ments coveiing  it.  This  necessarily  most  frequently  happens  when  the 
fi-agments  are  sharp  and  pointed,  and  the  coverings  thin,  as  in  fracture  of  the 
tibia,  and  may  be  occasioned  either  by  muscular  contraction  driving  the  frag- 
ment through  the  skin,  or  by  some  incautious  movement  on  the  part  of  the 
patient  forcing  it  tlirough. 

A  fracture  is  said  to  be  Complicated  when  the  injury  to  the  bone  is  conjoined 
with  other  circumstances  which  are  perhaps  of  more  importance  than  the  mere 
fracture  itself,  the  complication  constituting  often  the  most  serious  part  of  the 
injury,  and  influencing  greatly  the  general  result  of  the  case.  Thus,  a  fracture 
may  be  complicated  with  injury  of  an  important  internal  organ,  as  of  the 
brain,  lungs,  or  bladder ;  the  injury  to  the  organ  being  inflicted  by  the 
projection  against  it  of  one  of  the  broken  fragments.  So  also,  a  fracture  is  not 
unfrequently  complicated  with  the  wound  of  one  of  the  principal  arteries  of 
the  part,  as  happens  especially  in  the  leg,  where  the  tibial  arteries,  being  in 
close  contact  with  it,  are  often  torn  by  the  broken  bone.  In  other  cases, 
again,  the  fracture  is  associated  with  injury  of  a  joint,  or  dislocation  of  it. 
Besides  these  varieties  of  fracture,  it  occasionally  happens  that  a  bone  is  only 
cracked,  or  partially  broken.  This  especially  occirrs  in  the  bending  of  bone 
in  children,  in  which  cases  the  fracture  may  be  Partial  or  Incoynplete,  merely 
extending  across  the  convexity  of  the  curve  made  by  the  bone.  Tliis  is 
sometimes  called  the  "green-stick"  fracture.  Jntraperiosteal  fractures  have 
been  described;  but  tliis  is  an  anatomical  refinement  of  little  practical 
value. 

Direction. — The  direction  assumed  by  fractures  varies  greatly,  and  depends 
niaterially  on  the  cause  of  tlie  injury,  as  well  as  upon  the  bone  that  is 
fractured. 

The  line  of  fracture  may  run  through  a  bone  in  three  difl'erent  dii-cctions  : 
either  transversely,  obliquely,  or  lowjitudinalhj  to  its  axis. 
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Fig.  98. — Oblique 
and  Longitudi- 
nal Fractures. 


The  Transverse  Frachcre  is  tlie  simplest,  und  is  seldom  complicated  with 
injury  to  the  neighhom-ing  parts.  It  chiefly  occurs  in  children,  and  very  fre- 
quently in  the  articular  extremities  or  processes  of  bones  ;  it  unites  readily, 
and  is  attended  by  but  little  displacement ;  it  is  most  commonly  the  result  of 
direct  violence,  but  it  may  arise  from  muscular  action,  as  in 
the  case  of  the  patella,  which  is  usually  broken  in  this  way. 

The  Oblique  Fracture  commonly  occui-s  from  indirect  violence ; 
the  breaking  force  being  applied  to  the  ends,  and  not  across  the 
shaft.  It  often  rims  a  long  way,  more  than  half  tlie  distance  of 
the  shaft  of  a  bone,  and  is  more  dangerous  than  the  transverse, 
owing  to  the  obliquity  of  the  fracture  causing  the  ends  of  the 
bone  to  be  sharply  pointed  (Fig.  98,  a),  and  thus  frequently  to 
puncture  the  skin,  or  to  perforate  an  artery.  It  is  tedious  in  its 
cure,  owing  to  the  fragments  being  less  directlj''  in  apposition  ; 
hence,  also,  there  is  a  greater  liability  to  shortening  of  the  limb ; 
it  is  principally  met  with  in  the  shafts  of  the  long  bones  of 
adults  and  elderly  people. 

The  Longitudinal  Fracture  consists  of  a  splitting  or  fissiiring 
of  a  bone  in  the  direction  of  its  axis  (Fig.  98, 6).  Longitudinal 
fracture,  or  splitting  of  bone,  is  not  very  common  in  ci^ol  prac- 
tice ;  but  in  military  practice  it  is  of  frequent  occurrence,  espe- 
cially from  the  action  of  conical  rifle-balls.  In  such  cases,  when 
the  shaft  is  struck  and  shattered,  the  splitting  of  the  bone  may 
extend  widely  in  either  direction — sometimes  into  the  neigh- 
bouring joint,  although,  as  Stromeyer  has  remarked,  it  usually  stops  short  of 
this,  terminating  at  the  epiphysis.  When  produced  by  a  blow,  and  sometimes 
not  a  very  severe  one,  upon  the  articular  end  of  a  bone,  this  may  be  split  and 
the  joint  thus  opened. 

The  Separation  of  the  Epiphysis  of  one  of  the  long  bones  from  the  shaft,  at 
the  line  of  junction  between  the  two,  is  an  accident  that  occasionally  occurs  in 
children  and  yoimg  people  at  any  period  up  to  that  of  the  completion  of  the 
ossification  between  the  parts.  Hence  it  is  usually  met  with  under  the  age  of 
21  or  22.  This  kind  of  fracture  may  occiii  at  the  lower  ends  of  the  femur  and 
of  the  tibia,  and  at  either  end  of  the  humerus.  It  is  always  transverse.  It  is 
apt  to  simulate  a  dislocation  very  closely  ;  but  the  articulation  is  alwaj's  intact, 
and  its  movements  may  usually  be  ascertained  to  be  free.  Union  by  bone 
readily  takes  place.  Not  only  are  the  epiphyses  of  the  long  bones  liable  to  this 
separation  through  the  line  of  jimction,  but  the  same  thing  may  happen  to 
various  processes,  as  the  acromion}  olecranon,  &c. ;  and  some  osseous  structures, 
as  the  acetabulum  and  sternum,  are  apt  under  external  violence  to  separate 
into  theii-  original  component  parts. 

Signs.— The  signs  of  fracture,  taken  individually  and  singly,  are  all  more 
or  less  equivocal,  and  may  arise  from  other  conditions  of  the  part,  being  com- 
mon to  various  injiuies.  It  is  rather  by  their  simultaneous  occurrence  that  we 
consider  them  as  pathognomonic  of  the  existence  of  a  broken  bone. 

Amongst  the  more  equivocal  signs  may  be  mentioned  the  occurrence  of  pain 
in  the  limb,  which  may  be  owing  either  to  the  laceration  of  the  soft  parts  by 
the  broken  fragments,  or  to  the  general  injury  inflicted  upon  it.  So  also,  the 
existence  of  increased  or  diminished  swelling  is  observed  in  different  cases  of 
fracture  ;  the  augmented  swelling  being  owing  either  to  the  extra\'asation  of 
blood  into  the  limb,  which  often  takes  place  to  a  very  considerable  extent, 
even  withoiit  the  wound  of  any  jirincipal  vessel ;  or  to  the  ap^iroximation  of 
the  attacliments  of  the  muscles  by  tlic  shoriening  of  the  limb.  Diminished 
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swelling,  or  flattening,  occurs  in  some  cases,  in  consequence  of  the  weight  of 
the  limb  drawing  the  part  down,  and  thus  lessening  natural  rotundity. 

The  more  special  and  peculiar  signs  of  fracture  are  three  in  numher  :  1.  A 
Change  in  the  Shape  of  the  Limb ;  2.  Mobility  in  its  Continuity  ;  and  3.  The 
existence  of  Grating  between  the  Broken  Ends  of  the  Bone. 

1.  The  Ohanrie  in  the  Shape  of  the  Limb,  due  to  the  displacement  of  portions 
of  the  broken  bone,  is  perhaps  the  most  important  sign  of  fracture  ;  it  manifests 
itself  by  a  want  of  correspondence  between  the  osseous  points  on  opposite  sides 
of  the  body,  by  an  increase  or  diminution  of  the  natural  curves  of  the  limb,  by 
angularity,  shortening,  or  swelling. 

In  investigating  the  existence  and  extent  of  displacement  in  a  case  of  frac- 
ture, the  Siu-geon  should  always  sti-ip  his  patient,  and  compare  the  points  of 
bone  on  the  opposite  sides  of  the  body,  and  theii'  relative  situation  to  some 
fixed  and  easily  distinguishable  neighbouring  prominence  on  the  trunk  or 
injured  part  of  the  limb.  From  this  the  measurements  may  be  taken,  by 
grasping  the  injured  part  and  the  corresj)onding  portion  of  the  healthy  limb  in 
each  hand,  and  running  the  fingers  lightly  over  the  depressions  and  elevations, 
marking  any  difference  that  exists ;  or,  if  greater  accuracy  be  required, 
measuring  by  means  of  a  tape.  In  some  cases  the  measurement  must  not  be 
made  between  the  trunk  and  the  limb  injured,  or  even  from  one  extremity  of 
the  limb  to  the  other,  as  shortening  of  the  whole  member  might  depend  on 
other  caiises  than  fracture,  such  as  wasting,  disease  of  joints,  or  dislocation  ; 
when  this  is  the  case,  the  measm-ement  must  be  taken  between  different  points 
of  the  bone  actually  injured. 

The  displacement  of  a  broken  bone  may  be  the  direct  result  of  the  violence 
which  occasions  the  fracture,  the  fragments  being  driven  out  of  their  position, 
as  when  a  portion  of  the  skuU  is  beaten  in  ;  or  it  may  result  from  the  weight 
of  the  limb  dragging  downwards  the  lower  fragment,  as  in  a  case  of  fractured 
acromion.  In  some  cases,  it  is  either  occasioned,  or  greatly  increased  by  the 
direction  of  the  fracture.  Thus,  in  several  cases  of  broken  tibia  which  have 
been  imder  my  care,  the  line  of  fracture  being  oblique  from  above  downwards, 
and  from  before  backwards,  I  have  found  the  upper  end  of  the  lower  fragment 
project  considerably  forwards,  sliding,  as  it  were,  along  an  inclined  plane  in  the 
upper  fragment ;  and  in  one  of  these  cases,  which  I  had  an  opportunity  of  dis- 
secting after  amputation,  the  direction  of  the  fracture,  rather  than  muscular 
action,  appeared  to  be  the  cause  of  displacement.  In  transverse  fractures  there 
is  always  but  slight  displacement. 

Muscular  contraction  is,  however,  ^vithout  doubt  the  most  active  cause  of 
displacement :  hence  it  has  been  foimd  that,  in  paralysed  limbs  which  are 
fractured,  there  is  but  little  deformity.  The  contraction  of  the  muscles  of  the 
part  approximating  their  points  of  attachment,  owing  to  the  support  or 
resistance  offered  by  the  bone  being  removed,  draws  the  most  moveable  frag- 
ment out  of  its  normal  position.  The  other  causes  that  have  just  been 
mentioned,  tend  greatly  to  favoirr  this  kind  of  displacement  ;  but  in  some 
cases,  as  in  fractured  patella,  tlie  displacement  is  entirely  muscular,  and  in  all 
fractures  of  the  long  bones  it  is  chiefly  due  to  muscular  contraction. 

The  Direction  of  the  Displacement  is  principally  influenced  by  the  direction  of 
the  fracture,  the  position  of  the  limb,  and  muscular  action  ;  it  may  be  angular, 
transverse,  longitudinal,  or  rotatory. 

In  the  angular  displacement  there  is  an  increase  of  the  natiu'al  curvature  of 
the  limb,  the  concavity  of  the  angle  being  on  tlie  side  of  the  most  powerful 
muscles  ;  thus,  for  example,  in  fracture  of  the  thigh,  the  angle  projects  on  the 
anterior  and  outer  side  of  the  limi),  because  the  strongest  muscles,  bein^ 
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situated  belimd  and  to  the  inner  side,  tend,  by  their  contraction,  to  approximate 
the  fragments  on  that  aspect.  This  displacement  principally  occurs  in  oblique 
and  comminuted  fractures. 

The  transverse  or  lateral  displacement  occurs  when  a  bone  is  broken  directly 
across,  the  fragments  often  hitching  one  against  another,  and  so  being,  aa 
it  were,  entangled  together.  In  this  case  there  is  often  but  very  little 
deformity. 

In  the  longitudinal  displacement  there  may  be  either  shortening  or  elonga- 
tion of  the  limb.  When  there  is  shortening,  as  most  commonly  happens 
in  oblique  fractures,  it  is  dependent  on  muscular  contraction,  the  broken  ends 
of  bone  being  brought  together  so  as  to  overlap  one  another,  or  "  riding."  In 
other  cases,  the  shortening  may  be  owing  to  the  impaction  of  one  fragment  in 
the  other.  In  some  cases  there  is  preternatural  separation  of  the  fragments, 
the  weight  of  the  limb  tending  to  drag  the  lower  one  downwards,  or  muscular 
contraction  di'a'vviiig  the  upper  one  away  from  it. 

The  rotatory  disjDlacement  is  owing  to  the  contraction  of  particular  sets  of 
muscles  tmsting  the  lower  fragment  on  its  axis,  as  well  as  producing  shortening 
of  the  limb.  Thus,  the  external  rotators  in  fractures  of  the  neck  of  the  tliigh- 
bone,  and  the  supinators  in  some  fi-actures  of  the  radius,  have  a  tendency  to 
twist  or  rotate  the  lower  fragment  in  an  outward  direction. 

2.  The  occuiTeuce  of  preternatural  Mobility  in  the  Conti7iuity  of  a  bone 
cannot  exist  without  fracture,  and  separation  of  the  fragments  from  one 
another ;  hence,  its  presence  may  always  be  looked  upon  as  an  unequivocal 
sign  of  the  bone  being  broken.  It  occasionally  happens,  however,  that  fractm-e 
may  take  place,  and,  owing  to  the  impaction  or  wedging  together  of  the  fi'ag- 
ments,  mobility  may  not  be  perceived ;  hence  its  absence  cannot  in  all  cases  be 
construed  into  a  j)roof  of  the  non-existence  of  fracture. 

3.  Another  sign  of  much  value  in  j)ractice  is  the  occurrence  of  Crepitus,  or 
rather  of  the  Grating  together  of  the  Rough  Surfaces  of  the  Broken  Bone,  which 
can  be  felt  as  well  as  heard  on  moving  the  limb.  This  grating  can  only  occur 
when  the  fragments  are  moveable  and  in  contact,  and  is  esiDecially  perceptible 
when  the  rough  ends  of  the  broken  bone  are  dii-ectly  rubbed  against  one 
another,  and  not  the  smooth  periosteal  surfaces  merely  opposed  or  overlapping. 
It  is  not,  however,  an  invariable  accompaniment  of  fracture  ;  being  absent  in 
some  cases,  in  which  the  fracture  is  firmly  impacted,  or  when  the  fi-agments  are 
widely  separated.  It  must  not  be  confounded  with  tlie  crej^itation  that  occiu-s 
in  the  limbs  from  other  causes,  as  from  emphysema,  or  from  the  effusion 
of  serous  fluid  into  the  sheaths  of  the  tendons,  which  gives  rise  to  a  peciiliar 
crackling  sensation,  veiy  different  from  the  rough  grating  of  a  fivacture. 

It  Avill  thus  be  seen  that  each  of  these  symptoms,  taken  individually,  is  more  or 
less  equivocal,  and  that  it  usually  requires  a  combination  of  at  least  two  of  them 
to  determine  whether  fracttu-e  exists.  In  ascertaining  the  existence  of  a  fi-ac- 
ture,  the  Sm-geon  should  make  the  necessary  manipulations  with  the  utmost 
gentleness,  but  yet  effectually,  so  that  no  uncertainty  may  be  allowed  to  remain 
as  to  the  seat  and  nature  of  the  injury,  more  especially  when  it  occurs  in  tlie 
vicinity  of  a  joint.  The  increased  mobility  may  be  ascertained  by  fixing  the 
upper  fragment,  and  rotating  the  lower  portion  of  the  limb  ;  the  grating 
by  drawing  down  the  lower  fragment,  so  as  to  get  the  rougli  surfaces  into 
apposition,  and  then  grasping  the  limb  at  tlie  seat  of  fracture  vath  one  liand, 
and  rotating  it  gently  with  the  other.  The  displacement  must  be  ascertained 
by  measuring  the  limb  carefully  in  the  way  tliat  has  been  directed,  and  by 
comparing  the  injured  with  the  sound  side. 

Diagnosis. — The  diagnosis  of  the  existence  of  an  ordinary  fracture  is 
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seldom  cattended  by  any  materid  diflicvilty.  The  co-existence  of  displacement, 
of  mobility,  and  of  gi-ating,  will  usually  enable  the  Surgeon  at  once  and  readily 
to  pronoimce  with  certainty  its  existence,  when  it  is  simple.  When  it  is  com- 
iwund,  there  is  fi-equently  the  additional  evidence  afforded  by  the  protrusion  of 
the  end  of  one  of  the  fi-agments  ;  and  if  it  be  comminuted  as  well,  the  loose 
splintei-s  will  be  readily  felt. 

There  are,  however,  two  conditions  that  render  the  detection  of  a  simple  frac- 
ture occasionally  difficult.  The  first  is,  when  only  one  of  two  or  several  bones 
is  broken  ;  the  other,  the  impaction  of  the  fragments. 

When  only  one  bone  is  broken  in  a  situation  where  there  are  two  or  more, 
as  in  the  leg,  fore-arm,  metacarpus  or  metatarsus,  it  may  require  very  close 
and  careful  manipulation  of  the  injiu-ed  bone  before  the  fracture  can  be 
detected.  The  Surgeon  miist  run  his  finger  carefully  over  the  most  projecting 
ridge,  feel  for  slight  inequality,  or  oedema  at  one  part,  and  perhaps  elicit  the 
faintest  occasional  crepitus  on  fully  and  deeply  moving  the  bone  at  the  seat  of 
suspected  fracture. 

In  the  case  of  impaction  the  diagnosis  is  even  more  difficult.  Here  no 
crepitus,  and  no  preternatural  mobility,  can  be  found  ;  but  the  Surgeon  must 
be  led  to  his  diagnosis  by  the  recognition  of  the  peculiar  displacement  and 
distortion  which  may  be  characteristic  of  the  particular  fracture,  as,  for 
instance,  the  deformity  about  the  wrist  in  an  impacted  fracture  of  the  lower 
end  of  the  radius. 

The  difficidties  of  diagnosis  in.  fracture  of  a  single  bone,  or  in  an  impacted 
fracture,  are  necessarily  most  seriously  increased  if  there  be  much  extravasation 
of  blood  into  the  limb  ;  or,  when  the  fracture  is  through  an  articulated  end,  if 
there  should  be  much  effusion  into  the  neighbouring  joint. 

As  has  already  been  stated,  the  existence  of  a  fracture  when  compound,  and 
more  particularly  if  comminuted,  is  usually  readily  determined.  Here,  the 
great  mobihty,  the  protrusion  of  fragments  or  splinters,  and  the  ready  crepitus, 
will  seldom  allow  the  Surgeon  to  be  at  fault.  Shoiild  any  doubt  exist,  the 
introduction  of  the  finger  into  the  wound  will  enable  the  practitioner  to 
determine  with  certainty,  not  only  the  existence,  but  the  condition  and  extent 
of  the  fracture. 

But  with  all  the  assistance  that  may  thiis  be  afforded,  it  is  important  to 
observe  that  the  very  existence  of  a  bad  compomid  and  comminuted  fracture 
may  be  unsuspected  for  many  days,  even  though  most  careful  examinations 
have  been  made  with  the  view  of  ascertaining  its  presence.  Of  this  important 
fact,  which  may  have  weighty  bearings  in  medico-legal  investigations,  the 
following  case  is  a  good  illustration.  A  yormg  man  was  shot  with  a  wooden 
ramrod  through  the  left  hand  and  shoulder,  by  the  accidental  explosion  of  his 
gun  whilst  he  was  loading  it.  The  ramrod  struck  the  humerus  three  inches 
below  the  shoulder-joint,  fiill  on  its  fore  part.  It  was  splintered  against 
the  bone,  the  fragments  passing  on  each  side,  and  mostly  escaping  through  two 
apertures  of  exit  posteriorly  ;  some  passing  to  the  inner  side  between  the  large 
vessels  and  the  bone,  the  others  to  the  outer  side  between  it  and  the  deltoid. 
The  patient  was  brought  to  tlie  hospital,  where  I  saw  him  a  few  hours  after  the 
injury,  and,  enlarging  the  wounds,  extracted  a  niunber  of  splinters  of  the  ram- 
rod from  around  the  bone.  The  limb  was  carefully  examined,  not  only  by  me, 
but  by  several  other  Surgeons  present,  to  determine  whether  tlie  bone  iiad  been 
fractured,  or  the  joint  injured.  There  was  no  sign  of  fracture  detected— no 
shoi-tening,  no  mobility,  no  crepitus,  no  inequality  when  the  fingers  were  freely 
passed  into  the  wounds.  It  was  determined  that  no  fracture  existed,  and  the 
limb  wa.g  accordingly  laid  on  a  pillow,  and  irrigation  employed.  Erysipelas 
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set  in,  followed  by  extensive  and  deep  suiipuration  in  the  limb.  On  examining 
this,  wth  tlie  -view  of  giving  a  free  exit  to  the  discharges,  eight  days  after  the 
accident,  displacement  and  crepitus  were  for  the  first  time  found,  and  it  became 
evidfint  that  the  humerus  had  sustained  a  comminuted  fracture. 
The  patient  died  of  pyaemia  ;  and  after  death  the  bone  pre- 
sented the  appearance  here  given  (Fig.  99),  a  long  splinter 
having  been  detached  in  a  longitudinal  direction,  a  b,  and  the 
shaft  broken  across  at  c.  Here,  then,  was  not  only  a  compound, 
hut  a  comminuted  fracture,  detected  for  the  fu-st  time  a  week 
after  the  infliction  of  the  iiijiuy.  It  appeared  probable  that  the 
blow  of  the  ramrod  had  fractured  the  bone  longitudinally, 
detaching  the  large  splinter,  which  had  become  impacted  ;  and 
that  the  shaft  still  held  together  by  a  naiTow  bridge  of  bone 
at  c,  which  being  broken  across  subsequently  in  mo\'iiig  the 
limb,  now  become  heavy  by  inflammatory  infiltration,  led  to 
the  shortening  of  the  limb  and  the  lateral  displacement  of  the 
fragments. 

Union  of  Fractured  Bone. — A  fractured  bone  is  ultimately 
united  by  being  soldered  together  by  the  deposition  of  new  bone 
^^nSnuteTprac-  ^^round,  within,  and  lastly  between  the  broken  fragments.  In 
of   the  exceptional  cases,  as  in  fractures  occurring  -within  the  capsule  of 
a  joint,  and  in  those  of  the  patella  and  the  olecranon,  union 
is  effected  by  fibrous  or  filamentous  tissue.  In  some  instances  that  vnll  hereafter 
be  considered,  owing  to  peculiar  local  or  constitutional  circumstances,  new  bone 
is  not  foiTued,  but  the  uniting  medium  is  of  a  fibrous  character. 

The  new  bone  that  constitutes  the  bond  of  union  is  termed  Calhis.  In 
many  cases  a  larger  c[\iantity  of  this  is  temporarily  deposited  than  is  per- 
manently left.  This  temporary  formation  of  bone  goes  by  the  name  of  the 
^provisional  callus.  It  is  formed  partly  external  to  the  fractxu-e,  incasing 
the  broken  ends,  and  partly  in  the  medullary  canal,  so  as  to  include  the 
fi-agments  between  layers  of  new  bone,  and  thus  maintain  them  in  contact. 
That  which  is  permanently  left,  and  which  intervenes  between  the  broken 
ends,  is  called  the  definitive  callus.  The  process  of  union  varies  somewhat  in 
simple  and  in  compound  fractures. 

Union  of  Simple  Fractures. — The  production  of  callus  has  been  studied 
with  much  care  by  HaUer,  Duhamel,  Bordenave  and  Hunter,  by  Dupiiytren, 
Brescliet,  and  Villerme,  and  more  recently  by  Stanley  and  Paget.  From 
the  observations  of  these  pathologists,  it  would  appear  that  the  imion  of  a 
broken  bone  takes  jjlace  thi-oiigh  the  mediimi  of  plastic  matter,  deposited  by 
a  process  of  adhesive  inflammation  set  up  in  the  injured  bone  itself,  in  its 
periosteum,  and  in  the  neighboiuing  soft  parts  ;  the  Ijmiph  thus  formed 
gradually  undergoing  development  into  osseous  tissue.  The  whole  process, 
indeed,  is  strictly  analogous  to  that  which  takes  place  in  the  ordinary  healing 
of  a  wound  by  adhesion  and  the  development  of  the  cicatricial  tissue.  The 
broken  fragments  are  at  first  moveable,  and  sm-rounded  by  a  considerable 
extravasation  of  blood.  In  the  course  of  ten  or  fourteen  days,  this  has 
ordinarily  undergone  absorption  to  a  considerable  extent ;  the  periosteum  and 
the  medullary  membrane  in  the  vicinity  of  the  fractiu-e,  the  tissues  ai-oimd 
it,  and  the  broken  bone  itself,  become  very  vasciUar,  and  pour  out  a  quan- 
tity of  lymph  between  and  around  the  fragments,  as  well  as  within  the 
medullary  canal,  so  that  the  fivictured  ends  are  ensheathed  by  a  reddish 
gelatinous  mass  of  a  fusiform  sliape,  thickest  o]i]iosite  the  seat  of  injury. 
This  gradually  becomes  more  and  more  consolidated  ;  and,  in  proportion  as 
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it  becomes  tinner,  the  mobility  of  the  fragments  lessens,  and,  the  ends  of  the 
bone  becoming  smooth  by  the  plastic  deposit  being  adherent  to  and  inter- 
posed between  them,  grating  is  less  distinct.  From  the  third  to  the  fourth 
week  the  lymph  has  assumed  a  sufficient  degree  of  firmness  to  keep  the 
fragments  in  apposition,  though  the  bone  still  yields  readily  at  the  seat  of 
fracture.  This  lymph,  which  is  poured  out  not  only  by  the  periosteum  and 
bone,  but  by  all  the  soft  pai'ts  in  the  neighbourhood  of  the  fractiu-e,  gradually 
imdergoes  ossification,  the  bony  matter  being  first  deposited  in  a  granular 
manner,  but  in  sufficient  quantity  by  the  sixth  or  eighth  week  to  imite  the 
fractiu-e  rather  firmly.  The  callus,  which  is  at  first  soft  and  spongy,  and 
diffei-s  from  old  bone  in  its  microscopic  as  well  as  ordinary  physical  cha- 
racters, gradually  assimilates  to  old  bone,  both  in  hardness  and  in  structure, 
osseous  corpuscles  and  vascular  laminated  canals  being  formed  in  it ;  and  it 
becomes  smooth  on  the  surface,  being  invested  by  a  dense  cellulo-fibrous 
periosteum,  imtil,  by  the  end  of  six  or  eight  months,  ossification  is  perfect. 
The  last  process  in  the  consolidation  of  the  fi'acture  is  the  formation  of  new 
bone  between  the  broken  ends.  This  does  not  take  place  definitely  until 
a  considerable  period  after  the  ensheatliing  callus  has  been  formed.  This 
bone  is  deposited  in  the  plastic  matter  efiiised  between  the  fragments,  which 
imdergoes  ossification  in  the  same  way  as  the  external  caUus  does.  By  the 
time  that  this  intermediate  or  definitive  callus  is  fully  formed,  that  portion 
of  the  ensheathing  or  provisional  callus  which  is  not  required  for  the  preser- 
vation of  the  permanent  integrity  of  the  bone,  has  been  gradually  removed, 
or  has  moulded  itseK  closely  to  the  shape  and  condition  in  which  it  will 
ultimately  remain,  the  medullary  canal  having  again  become  free,  and  the 
ends  of  the  fi'acture  roimded  off.  In  some  cases  the  medullary  cavity  is 
not  restored  to  its  former  condition  for  a  considerable  time,  continiung  to  be 
partially  occluded  by  a  thin  septum  of  callus. 

According  to  Paget,  the  plastic  matter  that  is  elfused  around  and  between 
the  bones  imdergoes  ossification  in  various  ways.  Those  fractures  that 
ossify  quickly  do  so  most  commonly  through  nucleated  blastema,  a  fine 
closely  granular  ossific  deposit  taking  place  in  the  blastema,  and  becoming 
converted  into  the  laminoe  of  the  cancellous  tissue,  the  nuclei  becomiiig 
probably  converted  into  bone-corpuscles.  In  other  cases  again,  the  nucleated 
cells  of  granulations  and  plastic  effusions  ossify  by  being  transformed  into 
bone.  Then,  again,  the  new  bone  may  be  formed  by  the  plastic  exudation 
passing,  first  of  all,  through  the  stages  of  fibrous  tissue,  of  cartilage  of  the 
purest  foetal  form,  or  through  fibro-cartilage. 

In  those  fractures  that  are  transverse,  and  that  remain  in  steady  apposi- 
tion during  ossification,  and  more  especially  if  they  be  but  thinly  covered 
by  soft  parts,  the  union  appears  to  take  place  directly  and  immediately 
between  the  opposed  osseous  surfaces ;  there  being  no  appearance  of  those 
accessory  deposits  of  bone  that  usually  go  by  the  name  of  "  provisional 
callus."  If,  however,  the  fracture  occur  in  a  bone  that  is  thickly  invested 
by  soft  parts,  masses  of  new  bone  wiU  be  tlirown  out  around  the  fi-agments, 
evidently  the  result  of  deposition  fi-om  the  surroimding  ijiflamed  tissues 
rather  than  from  the  injured  periosteum  or  bone.  The  influence  of  the 
neighbouring  soft  parts  in  determining  the  deposits  of  new  bone  is  well 
marked  in  the  tibia.  In  a  fracture  of  this  bone  we  find  that,  at  the  anterior 
and  inner  part,  which  is  tliinly  covered,  union  takes  place  directly  between 
the  broken  ends  :  but  at  the  posterior  and  outer  side,  where  there  is  a  thick 
envelopment  of  tissue,  a  lai-ge  mass  of  provisional  callus  will  often  be  found 
filling  up  even  the  interosseous  space.    That  neighbouring  parts  participate 


238 


FEACTURES. 


in  the  inflammation  set  up  around  the  I'racture,  and  throw  out  calliis,  is 
evident  from  what  takes  place  occasionally  when  one  of  the  hones  of  the 
forearm  or  leg  is  broken.  Periostitis  is  then  set  up  in  the  unbroken  bone, 
opposite  the  seat  of  fract\ire,  and  osseous  matter  is  sometimes  deposited  by  it. 
We  have  si^ecimens  illustrating  this  point  in  the  University  College  Museum. 

In  fractui-es  occurring  in  young  infants,  the  quantity  of  callus  thrown  out 
is  proportionately  very  great.  This  may  perhaps  be  owing  to  the  diiiiculty  of 
maintaining  such  fractures  ia  steady  apposition. 

If  the  fractui-e  be  not  well  reduced,  the  ends  not  being  in  proper  apposi- 
tion, or  if  it  be  comminuted,  it  -will  commonly  be  found  that  masses  of  new 
bone  are  deposited  as  buttresses  or  supports ;  or,  enveloping  the  splinters, 
consolidate  them  in  this  way  with  the  rest  of  the  shaft.  So,  also,  when  the 
fractured  bones  are  not  kept  sufficiently  quiet  during  treatment,  the  neigh- 
bouring pai'ts  become  ii-ritated,  and  provisional  callus  is  formed.  Hence,  as 
Paget  has  remarked,  we  commonly  find  this  deposit  in  fractures  of  the  ribs, 
which  are  kept  in  constant  motion  by  the  respiratory  actions.  In  impacted 
fractm-es  there  is,  from  the  perfect  apposition  of  the  surfaces,  but  little  callus 
formed. 

From  all  tliis,  I  think  it  clear  that  in  simple  fractures  the  provisional 
callus  is  deposited  principally  by  the  surrounding  soft  tissues,  and  also,  to  a 
certain  extent,  by  the  periosteum  and  medullary  canal,  its  quantity  being 
dependent  on  the  amount  of  ii-ritation  set  up  in  these  textures.  The  definitive 
callus,  on  the  other  hand,  is  directly  and  immediately  formed  by  the  vessels  of 
the  fractured  bone  itself,  and  the  comparative  want  of  vascular  supply  to  this 
tissue  may  account  for  the  slowness  of  its  formation. 

Union  of  Compound  Fractures. — The  difference  between  the  union  of  a 
simple  and  of  a  compound  fracture  is  the  same  as  that  between  the  healing 
of  a  subcutaneous  and  an  open  wound.  In  the  one  case  the  healing  process 
takes  place  without  any  sensible  local  distiu'bance  or  constitutional  derange- 
ment :  in  the  other,  it  is  accompanied  by  local  inflammation  and  suppuration, 
and  by  corresponding  febrUe  reaction.  In  the  one  case,  there  is  no  exciting 
cause  for  the  development  of  secondary  diseases  ;  in  the  other,  the  local 
mischief  is  extremely  apt  to  generate  these  in  their  worst  forms,  of  erysij^elas, 
inflammation  of  the  absorbents  or  veins,  and  pyaemia.  In  compound  fi-ac- 
tures,  union  takes  place  by  the  ends  of  the  bone,  which  lie  bathed  in  the  pus 
of  the  wound,  gi-anulating  and  tlu'o^ving  out  plastic  matter,  which  becomes 
directly  converted  into  bone.  There  is  in  many  cases  but  little  provisional 
callus  ;  but  in  most  instances  a  large  quantity  of  accessory  osseous  deposit 
takes  place,  more  particularly  if  the  displacement  be  considerable.  The 
union  of  these  fractures  precisely  resembles  that  of  a  woimd  in  the  soft 
structures — by  gi-anulation,  or  "the  second  intention";  the  only  difference 
being  that  the  granulations  which  are  thi'o-\vn  out  by  the  bone  and  perios- 
teum develope  into  new  osseous  tissues  either  directly  or  through  the  mediiun 
of  an  antecedent  fibroid  transformation.  This  process  necessarily  occupies  a 
much  longer  time  than  that  wliich  is  necessary  for  the  imion  of  simple  frac- 
traes,  consolidation  not  being  efiected  for  three  or  fom-  months,  and  often 
being  very  considerably  retarded  beyond  this  by  the  separation  of  necrosed 
bone,  the  formation  ot  abscesses,  &c.  Rokitansky  is  of  opinion,  that  super- 
ficial exfoliation  of  that  layer  of  bone  which  is  bathed  by  the  pus  takes 
place,  and  that  it  is  after  this  is  separated  that  the  granulations  spring  uj), 
in  wluch  the  new  bone  is  deposited.  I  think  that  it  admits  of  very  con- 
siderable doubt  whether  this  process  of  necrosis  goes  on  in  all  cases  of  com- 
pound fractiu-e. 
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Union  of  fractures,  like  all  other  vital  actions,  takes  place  more  readily 
and  much  more  quickly  in  the  early  periods  of  life  than  at  a  more  advanced 
age,  and  is  always  more  speedily  accomplished  in  the  upper  than  in  the  lower 
extremities. 

Treatment  of  Simple  Fractures.— In  conducting  the  treatment  of  a 
fractm-e,  the  object  of  the  Siu-geon  should  he  not  only  to  obtain  a  soimd  and 
strong  limb,  but  one  that  presents  as  little  deformity  and  trace  of  foi-mer 
injiuy  as  possible.  In  order  to  accomplish  this,  the  broken  ends  of  the  bone 
must  be  brought  into  as  perfect  apposition  as  possible,  the  recurrence  of  dis- 
placement must  be  prevented,  and  the  local  and  constitutional  condition  of 
the  patient  properly  attended  to. 

When  the  Surgeon  is  called  to  a  person  who  has  met  with  a  fracture,  if  it  be 
a  severe  one  of  the  upper  extremity,  or  of  any  kind  of  the  lower  limbs,  he  must 
see  that  the  bed,  on  which  the  patient  may  have  to  remain  for  some  weeks,  is 
properly  prepared,  by  being  made  hard,  flat,  and  firm,  and,  if  possible,  covered 
with  a  horse-hair  mattress.  The  Svu-geon  must  then  superintend  the  removal 
of  the  patient's  clothes,  haAong  them  ripped  along  the  seams,  so  that  they  may 
be  taken  off  with  as  little  distm-bance  as  possible  to  the  injured  pai't.  He  next 
proceeds  to  the  examination  of  the  broken  limb,  using  every  possible  gentleness 
consistent  with  acquiring  a  proper  knowledge  of  the  fracture.  After  he  has 
satisfied  himseK  upon  this  point,  the  Limb  should  be  laid  upon  a  soft  pillow, 
amtil  any  necessary  apparatus  has  been  prepared. 

Reduction. — When  all  has  been  got  ready,  the  reduction  of  the  fracture,  or 
the  bringing  the  fragments  into  proper  apposition,  must  be  proceeded  with.  This 
should,  if  possible,  always  be  done  at  once,  not  only  lest  any  displacement  that 
exists  may  continue  permanently — the  muscles,  after  a  few  days,  becoming 
shortened,  rigid,  and  unyielding,  not  allowing  reduction  to  be  effected  without 
the  employment  of  much  force^ — ^but  also  with  the  view  of  preventing  irritation 
and  mischief  to  the  limb,  by  the  projection  of  the  sharp  and  jagged  ends  of 
bone  into  the  soft  structures.  A  great  deal  of  time  is  often  lost,  and  very  un- 
necessary pain  inflicted  upon  the  patient,  and  great  irritation  set  up  in  the 
limb,  by  the  Surgeon  leaving  the  fractm'e  unreduced  on  a  piUow  for  several 
days,  and  applying  evaporating  lotions  to  take  down  the  swelling,  and  tlu-eat- 
ened  inflammation,  which  are  a  consequence  of  the  non-reduction  of  the  broken 
bone.  By  early  reduction  we  may  sometimes  prevent  a  sharp  fragment  fi-om 
perforating  the  skin,  and  thus  rendering  a  simple  fracture  compound,  or  lace- 
rating muscles  and  nerves,  inducing  perliaps  traumatic  deliiiiun,  and  certainly 
undue  local  inflammatory  and  spasmodic  action. 

The  great  cause  of  displacement  in  fractures  has  already  been  stated  to  be 
muscular  contraction  ;  hence,  in  effecting  reduction  of  a  fracture  and  in 
removing  the  displacement,  our  principal  obstacle  is  the  action  of  the  muscles 
of  the  part.  This  must  and  always  may  be  counteracted,  by  properly  relaxing 
them  by  position  ;  so  soon  as  this  is  done,  the  bony  fragments  will  natui'ally 
fall  into  place ;  but  no  amount  of  extension  and  of  counter-extension  can  bring 
these  into  position,  and  much  less  retain  them  there,  unless  all  muscular 
influence  be  removed. 

In  ordinary  fractures,  no  force  is 'necessary  or  should  ever  be  employed  for 
accomplishing  this  ;  but  attention  to  the  attachment  of  the  muscles  of  the  limb 
and  proper  relaxation  of  them  is  aU  that  is  required.  In  impacted  fractures  it 
is  occasionally  necessary  to  use  force  in  order  to  disentangle  the  fragments,  but 
this  is  the  only  form  of  fracture  in  which  its  employment  is  justifiable.  In 
effecting  the  reduction,  not  only  must  the  length  of  the  limb  be  restored,  but 
its  natural  curves  must  not  be  obliterated  by  making  it  too  straight. 
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Prevention  of  Retiirn  of  Displacement. — After  the  reduction  has  been  accom- 
plished, means  must  be  taken  to  prevent  the  return  of  the  displacement ;  for, 
if  the  parts  be  left  to  tliemselves,  muscular  action,  or  the  involuntary 
movement  of  the  patient,  will  be  certain  to  bring  about  a  return  of  the  faulty 
position.  In  many  cases  it  is  exceedingly  difficult  to  preserve  the  fracture 
xmdisplaced  for  the  first  few  days  after  its  occurrence,  in  consequence  of 
spasmodic  movement  of  the  muscles  of  the  limb,  or  of  restlessness  on  the 
part  of  the  patient.  About  this,  however,  the  Surgeon  need  not  be  anxious, 
as  no  iinion  takes  place  for  the  first  week  or  ten  days ;  at  the  expiration 
of  that  time  the  muscles  ^vill  have  probably  lost  their  irritability,  and  the 
patient  have  become  accustomed  to  his  position,  so  that  with  a  little  patience, 
or  by  varying  the  apparatus  and  the  position  of  the  limb,  good  apposition  may 
be  maintained. 

The  return  of  displacement  is  prevented,  and  the  proper  shape  and  length  of 
the  limb  are  maintained,  by  means  of  bandages,  splints,  and  special  apparatus  of 
various  kinds.  In  applying  these,  care  should  be  taken  not  to  exert  any 
imdue  pressure  on  or  forcible  extension  of  the  linib.  Pads  and  compresses  of 
all  kinds  should,  if  possible,  be  avoided  ;  they  do  no  good  that  cannot  be 
effected  by  proper  position,  and  often  occasion  serious  mischief  by  inducing 
sloughing  of  the  integuments,  over  which  they  are  applied.  Screw-apparatus 
has  been  invented  with  the  view  of  forcmg  fragments  into  proper  position,  but 
nothing  can  be  more  unsurgical  and  unscientific  than  such  barbarous  con- 
trivances as  these. 

In  cases  in  which  there  is  much  tendency  to  a  return  of  the  displacement,  it 
has  been  recommended  to  diAade  the  tendons  of  some  of  the  stronger  muscles 
inserted  into  the  lower  fragment.  This,  however,  can  very  rarely  be  necessary ; 
and  in  those  cases  in  which  I  have  done  it,  or  seen  it  done,  no  material  benefit 
has  resulted. 

The  Bandages  used  for  fractures  should  be  the  ordinary  grey  calico  rollers, 
about  three  finger-breadths  in  width,  and  of  sulficient  length.  In  applying 
them,  especial  care  must  be  taken  that  the  tui-ns  press  evenly  upon  every  part, 
and  that  the  bandage  be  not  applied  too  tightly  in  the  first  instance.  No 
bandage  should  be  applied  under  the  splints,  more  particularly  at  the  flexures 
of  joints,  and  care  must  be  taken  that  the  limb  be  not  bent,  or  its  position 
otherwise  materially  altered,  after  bandages  have  been  applied.  A  bandage 
under  the  splints  is  not  only  useless,  but  highly  dangerous,  by  inducing  risk  of 
strangulation.  No  bandage  should  be  applied  to  the  part  of  the  limb  that  is 
the  seat  of  fractiu-e.  The  part  below  the  fractnre  may  advantageously  be 
bandaged,  in  order  to  prevent  oedema ;  thus,  in  fracture  of  the  hiunerus,  the 
fingers  and  forearm  may  be  bandaged  with  this  view,  but  no  turns  of  the  roller 
should  Le  brought  above  the  elbow.  This  point  of  practice  I  consider  most 
important,  as  the  application  of  a  bandage  to  the  immediate  seat  of  fracture  not 
only  causes  gi-eat  pain  and  disturbance  of  the  limb,  but  danger  of  gangrene. 
"When  once  a  fractured  limb  has  been  "  put  up,"  the  less  it  is  disturbed  the 
better.  No  good  can  possibly  come,  but  a  great  deal  of  pain  must  necessai'ily 
result  to  the  patient,  from  meddling  with  it.  The  Surgeon  should  always  bear  in 
mind  that,  in  the  treatment  of  a  fractui'ed  bone,  he  can  do  absolutely  nothing 
to  promote  union,  beyond  placing  it  in  a  good  and  easy  position.  Nature— the 
natural  reparative  action  of  the  body — solders  the  bone  together  :  and  the  less 
the  Surgeon  interferes  with  the  natural  processes  of  repaii-,  the  more  satis- 
factorily will  union  be  accomplished.  But  it  is  requisite  to  examine  the  limb 
from  time  to  time  diuing  the  treatment,  and  especially  about  the  second  or 
thii'd  weelc,  when  union  is  commencing,  in  order,  if  necessary,  to  correct  dis- 
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placement.  In  the  earUer  stages,  supervision  is  necessary  lest  the  bandage  he 
too  tight ;  and,  if  the  patient  complain  of  any  pain  or  nnmhness,  or  if  the 
extreme  part  look  blue  and  feel  cold,  the  bandage  must  be  immediately 
jemoved  ;  for,  though  the  apparatus  have  not  been  applied  tightly,  swelling  of 
the  limb  may  come  on  from  various  causes,  to  such  an  extent  as  to  produce 
strangulation  and  consequent  gangrene  of  it,  as  I  have  seen  happen  in  at  least 
tlrree  instances,  the  limb  recpiii-mg  amputation  in  each  case  (Fig.  104).  It  is 
remarkable,  that  the  whole  of  a  limb  will  fall  into  a  state  of  gangrene  in 
these  cii-cumstances,  with  but  little  pain,  and  often  \nt\i  very  slight  constitutional 
disturbance,  the  parts  having  their  sensibility  deadened  by  the  gi-adual  conges- 
tion and  infilti-ation  of  the  tissues.  "When  such  an  unfortunate  accident 
happens,  recoiu-se  must  be  had  to  immediate  amputation.  Before  applying  the 
apparatus  in  a  case  of  fractiu'e,  and  as  often  as  it  is  taken  off,  it  is  a  good  plan 
to  sponge  the  limb  with  warm  soap  and  water,  which  prevents  the  itching  that 
otherwise  occurs  and  is  sometimes  very  troublesome. 

The  Splints  that  are  used  in  cases  of  fracture  are  of  various  kinds.  Tin, 
wood,  leather,  and  gutta-percha,  are  the  materials  usually  employed.  For  some 
kinds  of  fracture,  special,  and  often  very  complicated  apparatus,  is  very 
generally  used  ;  but  the  Surgeon  should  never  confine  himself  to  one  material, 
or  one  exclusive  mode  of  treating  these  injiuies,  as  iu  different  cases  special 
advantages  may  be  obtained  from  different  kinds  of  splints.  Wood  and  tin  are 
principally  employed  in  the  lower  extremity,  where  great  strength  is  required 
to  counteract  the  weight  of  the  limb  and  the  action  of  its  muscles  ;  and  care 
must  be  taken  to  pad  very  thoroughly  splints  made  of  these  materials.  Leather, 
gutta-percha,  and  pasteboard,  are  more  commonly  useful  in  fi-actures  of  the 
upper  extremity,  though  they  may  not  imfrequently  be  employed  with  advan- 
tage in  the  lower  liinbs.  In  applying  them,  a  pattern  should  first  be  cut  out  iu 
brown  paper,  of  the  proper  size  and  shape  ;  the  material  must  then  be  softened 
by  being  well  soaked  in  hot  water,  and  moulded  on  to  the  part  whilst  soft  :  as 
soon  as  it  has  taken  the  proper  shape,  it  should,  if  leather  or  gutta-percha  be 
used,  be  hardened  by  being  plunged  into  cold  vinegar  and  water  ;  the  paste- 
board must  be  allowed  to  dry  of  itseK.  Its  edges  may  then  be  pared  and 
rounded,  and  its  interior  lined  with  wash-leather  or  lint.  These  splints  have 
the  advantage  of  great  durability,  cleanliness,  and  lightness.  The  material  of 
which  the  splint  is  composed  is  of  less  consequence  than  its  mode  of  application. 
There  are  two  points  that  require  special  attention  in  this  respect : — 1,  that  the 
splint  be  sufficiently  broad  to  extend  to  the  exterior  of  the  limb,  and  not  to 
press  into  it ;  and  2,  that  it  embrace  securely  and  fix  steadily  the  two  joints 
connected  with  the  fractured  bone  ;  if  the  tliigh,  the  hip  and  knee  ;  if  the  leg, 
the  knee  and  ankle.  From  want  of  attention  to  this  point  of  practice  much 
trouble  is  often  occasioned  in  keeping  the  fi-agments  in  steady  apposition,  and 
much  deformity  will  often  result.  It  is  impossible  to  keep  the  fragments 
perfectly  immobile,  and  in  close  and  accurate  apposition,  vmless  this  very 
important  point  be  attended  to. 

Special  Apparatus  should  be  employed  as  little  as  possible  in  the  treatment  of 
fractures.  It  is  scarcely  ever  necessary  in  simple  fracture,  and  is  far  more 
cumbersome  and  costly  than  the  means  above  indicated,  wliich  are  all  that  can 
be  required.  I  have  no  hesitation  in  saying,  that  a  Surgeon  of  ordinary  inge- 
nuity and  mechanical  skill  may  be  fully  prepared  to  treat  successfully  every 
fracture  to  which  he  can  be  called,  by  having  at  hand  a  smooth  deal  plank  half 
an  inch  in  thickness,  and  a  sheet  of  gutta-percha,  undressed  sole-leatner,  or 
pasteboard,  to  cut  into  splints  as  required. 

To  these  simple  means  the  Starched  Bandage  is  an    nvaluable  addition. 
VOL.  r.  n 
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AlthoTigh  various  plans  for  stiffening  and  fixing  the  bandages  in  cases  of  frac- 
ture, by  smearing  them  \vdth  white  of  eggs,  with  gmn,  plaster  of  Paris,  &c., 
have  been  employed  at  various  times,  it  is  only  of  late  years  that  the  full  value 
of  the  starched  bandage  has  been  recognised  by  Surgeons,  chiefly  through  the 
practice  and  writings  of  Baron  Seutin. 

The  advantages  of  the  starched  bandage  in  the  treatment  of  fractures,  as  well 
as  in  many  other  injiuies  and  diseases,  consist  in  its  taking  the  shape  of  the 
limb  accurately  and  readily,  and  maintaining  it  by  its  solidity ;  in  its  being 
light,  inexpensive,  and  easily  ajiplied,  with  materials  that  are  always  at  hand. 
It  seciu-es  complete  immobility  of  the  limb  in  the  position  in  which  it  dries. 
The  joints  in  the  neighbourhood  of  the  fractured  bone  are  securely  fixed,  and 
the  perfect  adaptation  or  moiildiug  of  the  apparatus  to  the  inequalities  of  the 
limb  prevents  all  movement.  Thus  it  becomes  a  powerful  and  efficient  extend- 
ing apparatiis,  maintaining  accurately  not  only  the  length  but  the  normal 
curves  of  the  limb.  From  its  lightness,  it  possesses  the  very  great  and  peculiar 
advantage  iu  fractures  of  the  lower  extremity,  of  allowing  the  patient  to  remain 
up  and  to  move  about  upon  crutches  during  nearly  the  whole  of  the  treatment ; 
thus,  by  rendering  confinement  to  bed  rumecessary,  it  prevents  the  tendency 
to  those  injurious  consequences  that  often  result  from  these  injuries  ;  and,  by 
enabling  the  patient  to  keep  up  his  health  and  strength  by  open-air  exercise,  it 
facilitates  the  consolidation  of  the  fi-acture.  In  addition  to  this,  the  patient 
will  often  be  able  to  carry  on  his  business  during  treatment.  By  employing 
the  starched  bandage  in  the  way  that  will  be  immediately  pointed  out,  I 
scarcely  ever  find  it  necessary  to  keep  patients  in  bed  with  simple  fractures  of 

the  tliigh  for  more  than  six  or  seven,  or  of 
the  leg  for  more  than  three  or  four  days, 
thus  saving  much  of  the  tediousness  and 
danger  of  the  treatment. 

The  following  is  the  mode  of  applying 
this  apparatus  that  is  adopted  at  the  Uni- 
versity College  Hospital,  and  which  will 
be  foimd  to  answer  well.  The  whole  limb 
is  enveloped  in  a  layer  of  cotton-wadding, 
which  is  thickly  laid  along  and  over  the 
osseous  prominences ;  over  this  should  be 
laid  splints  of  thick  and  coarse  pasteboard 
soaked  in  tliin  starch,  jDroperly  shaped  to 
fit  the  Hmb,  extending  beyond  and  fixing 
securely  the  two  joints  above  and  below 
the  fracture  ;  the  hip  and  knee  when  the 
thigh  is  broken  ;  the  knee  and  ankle  when 
the  leg  is  fractured.  The  pasteboard 
should  be  soft,  not  milled,  and  be  doubled 
and  torn  down,  not  cut,  as  in  tliis  Avay  the 
edges  are  not  left  sharp.  If  much  strength 
be  not  reqiiired,  as  in  children,  or  in  some 
fractures  of  the  upper  extremity,  a  few 
slips  of  bro^vn  paper,  well  starched,  may  be 
substituted  for  the  pastcboai-d.  A  bandage 
saturated  with  thick  starch  must  now  be 
firmly  applied ;  and  lastly,  this  is  to  be 
covered  by  another  dry  roller,  the  inner  sides  of  the  tunis  of  whicli  may  be 
starched  as  it  is  laid  on.    I  always  take  especial  care  not  to  apply  any  roUer  or 


Fig.  100,— StarcUod  Bandage  applied. 
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bandage  dii-ectly  to  the  fractm-ed  pai-t  under  the  splints,  and  always  to  include 
in  the  starched  apparatus  the  two  joints  that  are  connected  witli  tlie  br(jken 
bone,  so  that  complete  inmiobility  of  the  fragments  may  be  seciu'ed.  Duiing 
the  application  of  this  appa- 
ratiis,  extension  must  be  kept 
up  by  an  assistant,  so  as  to 
hold  the  fractiu-e  in  position  ; 
and,  until  the  stai'ch  is  tho- 
roughly dried,  which  usually 
takes  from  thirty  to  fifty 
hours,  a  temporary  wooden  ^'g-  lOi.-Seutiu's  Piiei«. 

splint  may  be  applied  to  the  limb,  so  as  to  keep  it  to  its  proper  length  and 
shape.    The  drjong  of  the  starch  may,  if  necessary,  be  hastened  by  the  appli- 


Fig.  102.— Application  of  Seutin's  Pliers  to  Starched  Bandage. 

cation  of  hot  sand-bags  to  the  apparatus.  After  the  bandages  have  become 
quite  dry,  the  temporary  splints  maat  be  removed,  and  the  patient  may  then 
be  allowed  to  move  about  on  crutches,  taking  care, 
of  course,  to  keep  the  injured  limb  well  slimg  up, 
and  not  to  bear  upon  it,  or  to  jar  it  against  the 
ground  (Pig.  100).  In  the  course  of  about  three  or 
four  days  after  its  application,  the  apparatus  will 
usually  be  found  to  have  loosened  somewhat,  the 
limb  appearing  to  shrink  within  it.  In  these 
circumstances  it  becomes  necessary  to  cut  it  up 
with  a  pair  of  Seutin's  pliers,  such  as  are  repre- 
sented ia  Fig.  101.  This  section  must  be  made 
along  the  more  muscidar  part  of  the  limb,  so  that 
the  skin  covering  the  bones  be  not  injured,  as 
represented  in  Fig.  102  ;  and,  after  paring  the  edges 
of  the  splint,  it  must  be  reapjilied  by  means  of  tapes 
or  a  roller.  It  vriYL  always  be  found  advantageous 
to  adopt  the  practice  of  M.  Burggraeve,  of  Ghent, 
and  to  envelope  the  whole  Lirnb  in  a  thick  layer  of 
cotton-wadding  before  applying  the  starched  ban- 
dage ;  this,  being  elastic,  accommodates  itself  to  the 
diminution  in  the  size  of  the  limb,  and  thus  keeps 
np  more  equable  pressure.  Indeed,  of  late  I  have 
invariably  adopted  this  practice,  and  found  much 
advantage  from  it,  dispensing  with  any  dry  roller 
next  the  skin,  in  applying  which  there  is  always  pain  and  difficulty,  and  from 
which  there  is  danger  of  constriction  or  of  abrasion.    In  trimming  the  edges 
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Fig.  lO.'i.— Starched  Bandage: 
Trap  left  for  Dressing  Wound. 
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of  the  siilint,  it  should  not  be  removed  from  the  limb  ;  and  after  this  has  been 
done,  the  ajjparatus  must  be  fixed  together  again  wth  tapes  or  a  roller.  If  the 
fracture  be  compovmd,  a  trap  may  be  cut  in  the  apparatus  opposite  the  seat 
of  injury,  through  which  the  wound  may  be  dressed  (Fig.  103). 

Although  fully  recognising  the  great  advantages  to  be  obtained  by  treating 
fractures  on  this  j^lan,  and  employing  the  starched  bandage  in  almost  every 
case  that  came  imder  my  care,  I  did  not  at  first  tliink  that  it  was  a  safe  practice 
to  have  recoiu'se  to  it  during  the  early  stages  of  fracture  ;  until,-  indeed,  the 
swelling  of  the  limb  had  begun  to  subside.  I  therefore  never  applied  it  until 
the  sixth,  or  eighth,  or  tenth  day,  keeping  the  limb,  until  this  time,  properly 
reduced  upon  a  spKnt,  very  lightly  bandaged,  and  wet  with  cold  evaporating 
lotions  ;  fearing  that,  if  the  bandage  were  applied  at  too  early  a  period,  the  in- 
flammatoiy  turgescence  of  the  limb  might  give  rise  to  a  slow  strangulation  of  it 
under  the  apparatus. 

During  many  years,  however,  I  have  followed  Seutin's  plan  in  some  hundreds 
of  fractures  of  all  kinds,  putting  the  limb  up  in  the  starched  apparatiis  imme- 
diately after  the  reduction  of  the  fracture,  and  have  found  the  practice  an 
extremely  successful  one,  even  in  fractures  of  the  thigh  ;  so  much  so,  that  at 
the  Hospital  I  now  rarely  use  any  other  plan  of  treatment ;  and,  indeed,  the 
more  experience  I  have  of  it,  the  more  satisfied  am  I  with  the  results  obtainable 
by  it.  I  find  that  the  moderate  pressure  of  the  bandages,  aided  probably  by  the 
great  evaporation  which  goes  on  during  the  drying  of  so  extensive  and  thick  a 
mass  of  wet  starch,  and  which  produces  a  distinct  sensation  of  cold  in  the  limb, 
takes  down  the  extravasation  most  efi'ectually,  and  enables  the  patient  usually 
to  leave  his  bed  aboiit  the  tliii'd  day  after  the  injury,  when  the  fracture  is  in 
the  leg  or  anlde,  and  about  the  sixth  when  it  is  the  thigh  that  is  broken  ;  so 
that  we  now  treat  all  patients  with  simple  fractures  of  the  leg,  and  many  with 
fractures  of  the  thigh,  especially  children,  as  out-patients. 

From  no  other  means  of  treatment  have  I  seen  such  satisfactory  results  in 
cases  of  fractured  thigh,  as  from  the  starched  apparatus  ;  patients  having 
frequently  been  cured  without  any  shortening  whatever,  with  the  preservation 
of  the  natural  cm-ve  of  the  bone,  and  without  confinement  to  bed  after  the  first 
week. 

In  compound  fractures  also  of  the  leg,  and  even  of  the  thigh,  I  have  ob- 
tained most  satisfactory  results  from  this  means.  In  compound  fi-actures  of 
the  leg,  1  have  seen  the  patient  walking  about  on  cioitches  as  early  as  the  tenth 
or  fourteenth  day,  the  limb  being  securely  put  up  in  starch  ;  and  have  more 
frequently  succeeded  in  getting  union  of  the  wound,  and  consequently  in  con- 
verting the  compound  into  a  simple  fi-acture,  by  pu.tting  up  the  limb  in  this 
apparatus  than  in  any  other. 

Glue  may  be  substituted  for  starch  in  stiffejiing  the  fractiu-e  apparatus.  The 
glue  used  for  this  purpose  should  be  prepared  by  making  a  strong  solution  of 
the  best  French  glue,  and  then  adding  to  this  about  one-eighth  of  spirits  of 
wine.  This  mixtiu'e  may  then  be  thickly  brushed  over  the  bandage.  After 
drying,  the  apparatus  should  be  cut  up,  trimmed,  and  fixed  on  by  straps,  lacings, 
or  bandages,  as  most  convenient.  It  possesses  the  advantages  over  the  starched 
bandage  of  drying  more  quickly,  and  of  being  lighter  and  more  elastic,  but  it 
is  not  so  strong  or  so  well  adapted  for  purposes  of  support  when  the  whole  of 
a  muscular  limb  or  large  joints  have  to  be  included. 

The  Plaster  of  Paris  Bandage  may  sometimes  be  advautageoush*  used  as  a 
substitute  for  the  starched  apparatus.  It  may  be  applied  in  the  follo^^^ng  way. 
A  bandage  of  coarse  soft  muslin  must  have  dry  i)laster  of  Paris  thoroughly 
rubbed  into  its  meshes  :  it  is  then  to  be  rolled  up,  and  some  cold  water  poured 
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upon  each  end  of  it  so  as  to  moisten  it  through.  A  dry  roller  having  been  pre- 
viously applied  to  the  limb,  the  wetted  plaster  bandage  must  be  smoothly 
rolled  up  it,  the  Surgeon  taking  care  that  no  reverses  are  made.  In  order  to 
avoid  these,  it  may  be  applied  in  a  spia-al  or  figure-of-8  manner  over  the  more 
unequal  parts.  Slips  of  the  plaster  bandage  should  also  be  laid  on  where  ad- 
ditional strength  is  required,  and  the  whole  well  wetted  from  time  to  time 
during  the  application.  It  hardens  in  the  coiirse  of  a  few  minutes,  and,  as  it 
dries,  forms  a  solid,  hard,  and  Hght  casing  to  the  limb,  affording  exceUent  sup- 
port to  the  fractiu-e.  The  plaster  bandage  possesses  the  advantage  over  the 
starched  appai'atus  of  being  lighter,  and  especially  of  drying  and  hardening 
very  quickly — qualities  which  render  it  invaluable  in  cases  in  which  it  is 
necessary  to  caiTy  patients  any  distance  immediately  after  the  setting  of  the 
fracture. 

In  the  treatment  of  simple  fractures  the  following  are,  then,  the  chief  points 
that  require  attention  : 

1.  To  effect  reduction  at  once,  and  -with  as  little  disturbance  of  the  Hmb  as 
possible. 

2.  Not  to  apply  any  roller  to  the  part  of  the  limb  in  which  the  fracture  is 
situated,  nor  under  the  splints. 

3.  To  pad  or  wad  the  splints  thickly. 

4.  To  include  and  fix  in  the  apparatus  the  two  joints  connected  with  the 
injured  bone. 

5.  To  disturb  the  apparatus  as  seldom  as  possible. 

6.  To  use  pasteboard  splints,  protected  by  cotton  wadding,  and  supported  by 
the  starched  bandage,  in  preference  to  any  more  special  form  of  apparatus. 

Accidents  during  Treatment. — Various  accidents  are  liable  to  occur 
during  the  treatment  of  a  fracture  ;  some  of  these  axe  of  a  general,  others  of  a 
special  character.  Amongst  the  more  general  accidents,  Tetanus,  Traumatic 
DeHriiun,  and  Erj'sipelas,  may  be  mentioned  as  the  most  common.  Amongst 
the  more  special,  the  occurrence  of  Spasm  of  the  Muscles  of  the  Limb, 
Abscess,  (Edema,  Gangrene,  and  a  tendency  to  Pulmonary  and  Cerebral 
Congestion,  are  those  that  have  most  to  be  guarded  against. 

In  order  to  prevent  the  occurrence  of  these  conditions,  the  general  health 
must  be  carefully  attended  to  ;  the  bowels  being  kept  open,  the  room  well  ven- 
tilated, nourishing  diet  allowed,  and  long  confinement  to  bed  avoided  by  the 
use  of  the  starched  bandage. 

The  treatment  of  the  more  general  accidents  presents  nothing  that  need 
detain  us  here  ;  but  those  that  are  more  special  and  peculiar  to  fractures,  reqtiire 
consideration. 

Spasm  of  the  Muscles  of  the  Limb,  owing  to  the  irritation  produced  by  the 
fragments,  is  often  very  severe  so  long  as  the  fi-acture  is  left  um-educed  ;  the 
sharp  end  of  the  broken  bone  puncturing  and  in-itating  the  surroimding 
muscles.  It  is  best  remedied  by  reduction,  and  the  maintenance  of  the  fractm-e 
in  proper  position  by  moderate  pressure  with  a  bandage.  If  the  spasm  be 
dependent  upon  nervous  causes,  full  doses  of  opium  will  not  imfrequently 
afford  relief.  In  some  cases  it  is  of  a  permanent  character,  producing  consider- 
able displacement  of  the  fragments.  In  these  circumstances,  division  of  the 
tendons  has  been  recommended ;  but  this  practice  appears  to  be  an  imnecessarily 
severe  one,  and  may  certainly  most  commonly  be  avoided  by  attention  to  the 
other  plans  of  treatment  which  have  been  suggested. 

Considerable  Extravasation  of  Blood  is  frequently  met  with  in  cases  of  simple 
fracture,  causing  great  swelling  and  tension  of  the  Hmb.  By  the  continuous 
application  of  cold  evaporating  lotions,  the  collection  is  usually  readily 
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absorbed  ;  and  the  Surgeon  should  never  l)e  tempted  by  any  feeling  of  fluid  or 
ol  fluctuation  to  open  it,  as  he  would  thereby  infallibly  convert  the  simple  into 
a  compoimd  fi'acture,  and  give  rise  to  extensive  ill-conditioned  suppuration. 
In  some  of  the  cases  of  extensive  extravasation,  the  limb  appears  to  relieve 
itself  of  the  serous  j)ortion  of  the  blood  effused,  by  the  formation  of  large  bullas 
or  blebs,  which  may  be  punctured,  or  else  allowed  to  burst  and  subside,  without 
any  material  inconvenience.  This  extravasation  very  rarely,  indeed,  runs  into 
abscess  ;  if  it  do,  it  must  of  coui-se  be  opened,  and  treated  upon  ordinary 
principles.  If  deeply  effused  it  may  lead  to  gangrene,  by  the  constriction  and 
compression  wliich  it  exercises  on  the  muscles  of  the  limb. 

(Edema  and  Gangrene  of  the  limb  (Fig.  104)  may  occiu'  in  two  ways  ;  either  as 
the  result  of  tight  bandagmg  ;  or  else  of  the  swelling  of  the  Umb  consequent 


Fig.  104. — GaBgrene  from  Tight  Bandaging. 


upon  extravasation  of  blood,  or  of  inflammatory  infiltration  causing  strangu- 
lation ■within  a  bandage  that  has  been  at  first  but  lightly  applied.  It  is  almost 
invariably  the  consequence  of  the  pernicious  and  dangerous  practice  of  applying 
a  bandage  directly  to  the  limb  under  the  apparatus  in  cases  of  fracture.  I  have 
never  kno\vii  gangrene  to  occur  after  fractm-e,  except  where  this  has  been  done. 
If  the  splints  be  well  wadded,  and  no  bandage  be  put  on  under  them,  it  is 
almost  impossible  that  an  undue  or  dangerous  amoimt  of  constriction  can  be 
exercised  on  the  limb,  so  as  to  interrupt  the  circulation  through  it.  I  believe 
that  this  accident  would  rarely,  if  ever,  occur,  if  the  Sm-geon  were  to  avoid  the 
direct  application  of  a  bandage  to  the  limb,  however  lightly,  in  fractures,  more 
particularly  in  children.  The  danger  of  strangulation  is  especially  great  if,  as 
happened  in  the  case  from  which  the  accompanying  cut  is  taken,  the  limb  be 
bandaged  whilst  straight,  and  then  flexed,  as  the  bandage  ■v\'ill  then  cut  in 
deeply  at  the  flexiu'e  of  the  joint,  and  certainly  destroy  the  vitality  of  the  part, 
if  not  of  the  whole  limb.  Even  if  no  direct  bandage  have  been  aj>plied,  the 
apparatus  should  at  once  be  removed,  and  the  limb  examined,  whenever 
the  patient  complains,  even  of  slight  uneasiness  ;  or,  indeed,  if  any  appearance 
of  congestion,  such  as  blueness,  coldness,  oedema,  or  vesications  of  the  fingers 
and  toes,  show  themselves.  If  it  be  left  on  beyond  this,  gangrene  will  probably 
set  in,  slow  strangulation  going  on  under  the  bandages  without  much,  if  any, 
pain.  Too  much  importance  must  not  .be  attached  to  the  mere  appearance  of 
vesications.  They  will  often  occur  of  very  large  size,  as  has  already  been  stated, 
as  a  consequence  of  the  raising  of  the  cuticle  by  the  transuded  serum  of  extra- 
vasated  blood.  It  is  only  when  associated  -with,  coldness  of  the  limb,  a  dusky 
purple  hue,  and  a  putrescent  odour,  that  they  are  indicative  of  gangrenous 
action.  An  excellent  plan  of  judging  of  the  activity  of  the  circulation  in  a 
fractured  limb  after  it  has  been  jmt  uj),  is  to  leave  the  ends  of  the  fingers  or 
toes  uncovered  by  the  bandage  ;  when,  by  pressing  upon  one  of  the  nails,  the 
freedom  of  the  circulation  may  be  ascertained  by  noticing  the  rapidity  with 
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which  the  blood  returns  under  it.  Should  gangrene  unfortunately  have 
occurred  as  the  result  of  tight  bandaging,  or  in  couseciuence  of  the  Surgeon 
neglecting  to  examine  the  limb,  and  thus  allowing  slow  strangidation  to  set  in, 
there  will  be  no  resource  but  to  amputate  above  the  line  of  demarcation. 

In  fractures  occurring  in  old  people,  there  is  a  great  tendency  to  Pulmonary 
and  Cet-ebral  Congestion,  partly  fi-om  determination  of  blood,  and  partly  as  a 
consequence  of  the  long  confinement  required  ;  these  fractures  commonly  prove 
fatal  in  this  way.  The  use  of  the  stai-ched  bandage,  by  enabling  the  patient  to 
move  about,  is  the  most  effectiTal  preventive  of  these  accidents. 

Complicated  Fractures. — Fractirres  may  be  complicated  with  various 
important  local  conditions.  Thus  the  Extravasation  of  Blood  into  the  limb  may 
arise  from  a  woimd  of  some  large  vessel,  and  this  may  go  on  to  so  great  an 
extent  as  to  occasion  strangulation  of  the  tissues  ;  if  not  checked  by  position 
and  cold  applications,  it  may  give  rise  to  gangrene,  and  demand  amputation. 
In  other  cases,  again,  the  soft  parts  in  the  vicinity  of  the  fracture  may  be  con- 
tused to  such  a  degree  that  they  rapidly  run  into  sloitgh,  thus  rendering  it 
compoimd  ;  or  a  wound  may  exist,  not  communicating  with  the  broken  bone, 
but  requiring  much  modification  of  treatment,  and  special  adaptation  of 
apparatus. 

One  of  the  most  serious  complications  of  a  simple  fracture  is  undoubtedly 
the  Ruptnre  of  the  Main  Artery  of  the  Limb  opposite  the  seat  of  fracture,  or  its 
woimd  by  one  of  the  fragments  of  broken  bone.  This  accident  chiefly  occurs 
in  fractures  of  the  lower  part  of  the  femur  or  upper  part  of  the  tibia ;  the 
popliteal  in  one  case,  and  the  posterior  tibial  in  the  other,  being  the  vessels 
wounded.  The  symptoms  consist  in  the  rapid  formation  of  a  uniform  elastic 
tense  swelling  of  the  limb,  with  obscure  pidsation  or  tlu-ill,  opposite  the  seat  of 
injury,  and  cessation  of  pulsation  in  the  arteries  of  the  ankle,  Avith  coldness  and 
numbness  of  the  foot  and  lower  part  of  the  leg.  If  the  posterior  tibial  be  the 
vessel  injured,  the  circidation  in  the  arteries  of  the  foot  may  return  after  a  day  or 
two,  and  the  coldness  and  numbness  may  lessen.  If  it  be  the  popliteal  that  is 
injured,  no  such  amelioration  will  take  place,  but  the  diffused  aneurism  in  the 
ham  will  increase,  the  circulation  will  become  more  and  more  impeded,  and 
gangrene  will  result. 

What  should  be  the  treatment  of  such  a  case  as  this  ?  The  Surgeon  has  three 
alternatives. 

1.  The  case  may  be  treated  as  one  of  open  arterial  wound,  the  tumour  laid 
open,  and  the  injured  vessel  ligatured  at  the  seat  of  woimd.  The  objections  to 
this  treatment  are,  that  a  large  cavity  is  opened,  which  must  suppurate,  and 
win  probably  slough  :  that  the  fracture  is  rendered  a  compound  one  of  the 
worst  kind  ;  and  that  the  securing  the  artery  is,  under  any  circumstances,  in 
the  highest  degree  difficult,  and  indeed  uncertain,  entailing  such  an  amoimt 

.  of  disturbance  of  the  soft  parts  as  seriously  to  imperd  the  vitality  of  the 
limb. 

2.  The  circulation  through  the  femoral  artery  may  be  arrested  by  com- 
1  pression  or  ligature  of  the  vessel.  I  am  not  aware  that  compression  has  ever 
1  been  tried  in  a  case  of  diffused  traumatic  aneurism  ;  but  there  can  be  no 
1  reason  why  the  effects  of  pressure  upon  the  artery,  by  means  of  Carte's  or  some 

■  other  proper  compressor,  should  not  be  tried  before  proceeding  to  more  severe 
I  mea-sures.    Shoidd  it  not  succeed,  the  artery  may  be  tied  in  Scai-pa's  triangle. 

■  But  this  should  only  be  done  in  those  cases  in  wMch,  notwithstandiag  the 

■  existence  of  diffused  traumatic  aneiu-ism  in  the  ham,  the  pulsation  has  returned 
i  in  the  arteries  of  the  foot,  and  tlie  wannth  and  sensibility  of  the  member  have 
1  been  in  part  at  least  restored.    If  these  evidences  of  a  return  of  circulation 
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through  the  anterior  tibial  have  not  taken  place,  it  will  be  worse  than  useless 
to  ligature  tlie  femoral,  as  gangrene  must  inevitably  ensue, 

3.  Amputation  of  the  thigh  may  be  performed.  This  severe  measure  need 
not  be  carried  out  at  once.  The  Surgeon  may  wait  a  day  or  two  and  watch 
the  progress  of  events.  If  he  find  that  there  is  no  sign  of  restoration  of  pulsa- 
tion in  the  arteries  of  the  foot,  that  the  coldness  and  numbness  of  the  limb 
continue  to  increase,  and,  in  fact,  that  gangrene  is  impending,  then  the  sooner 
he  amputates  the  better  for  the  patient's  safety.  So,  also,  if  the  arteiy  have 
been  tied,  and  gangrene  result,  the  removal  of  the  limb  ought  at  once  to 
be  practised. 

To  sum  up,  I  would  advise,  in  a  case  of  diffused  traumatic  aneurism  arising 
from  and  complicating  a  simple  fracture  of  the  lower  extremity  :  1.  Not  to 
open  the  tumour  and  search  for  the  artery  at  the  seat  of  wound  ;  2.  To  com- 
press or  ligature  the  femoral,  if  pulsation  have  returned  or  continue  in  the 
arteries  of  the  foot ;  luit,  should  pulsation  not  have  returned  within  two  or 
three  days,  should  gangrene  be  imminent,  or  actually  have  set  in,  or  should  the 
artery  have  been  ligatured,  and  mortification  have  ensued,  to  amputate  high  in 
the  thigh  without  further  delay.  It  will  thus  be  seen  that,  in  a  diffused 
traumatic  aneurism  complicating  a  fracture  of  the  bones  of  the  lower  extremity, 
the  ordinary  treatment  of  diffused  traumatic  aneurism  must  be  departed  from, 
for  these  reasons  :  1.  That,  owing  to  the  great  displacement  of  parts  and 
laceration  of  soft  structures  consequent  on  the  fracture,  it  would  be  almost 
impossible  to  find  the  injured  vessel ;  and,  2.  That,  if  it  were  found,  the 
opening  up  of  the  limb  would  leave  a  large  ragged  wound  communicating 
■vvidely  with  the  broken  bones,  and  leading  to  the  worst  form  of  compound 
fracture,  with  an  amount  of  disorganisation  in  the  limb  that  could  scarcely  be 
recovered  from. 

However  extensively  a  bone  may  be  comminuted,  good  union  wiU.  take 
place  provided  the  fi-actiu-e  be  simjile  ;  that  is,  provided  no  TV ound  exist  in  the 
Limb  by  which  Air  may  gain  admission  to  the  fracture  or  to  the  soft  parts  impli- 
cated in  it.  I  have  seen  the  lower  end  of  the  femur  crushed,  as  if  by  a  sledge- 
hammer, into  a  multitude  of  fragments  ;  and  yet  excellent  imion  resulted,  the 
fracture  being  simple,  with  no  breach  even  of  integument.  In  such  a  case  as 
this,  if  there  had  been  the  smallest  woimd  to  admit  air  into  the  limb,  suppu- 
rative action  of  the  most  extensive  and  destructive  character  Avould  imdoubt- 
edly  have  set  in,  and  the  patient's  limb  at  least,  if  not  his  life,  would  have 
been  lost.  It  is  impossible  to  overestimate  the  advantage  of  an  injuiy  of  this 
kind  being  subcutaneous. 

A  serious  complication  of  simple  fractures  consists  in  their  Implicating  a 
Joint.  The  fractm-e  may  extend  into  a  neighbouriug  articulation,  and  thus 
give  rise  to  considerable  inflammatory  action  ;  in  strumous  subjects  tliis  may 
lead  to  ultimate  disorganisation  of  the  articulation,  requu'ing  excision,  which 
I  have  several  times  had  occasion  to  perform  in  these  cases.  But  in  healthy 
individuals  a  large  articular  surface  may  be  traversed  by  lines  of  fractm-e  in 
several  directions,  without  material  inconvenience  resulting.  This  we  see  in 
impacted  fractm-es  of  the  condyles  of  the  femur  or  of  the  lower  end  of  the 
radius.  In  several  instances  of  this  kind  in  wliich  I  have  examuied  the  Umb 
after  death,  no  sign  of  disease  of  the  part  has  been  manifested  beyond  a 
moderate  amount  of  injection  of  the  ligaments  ;  the  fractured  incrusting 
cartilage  uniting  by  plastic  matter,  and  the  synovia  being  clear  and  free  from 
inflammatory  exudation.  But,  although  union  of  fractures  into  ai'ticulations 
takes  place  readily  enough,  it  caimot  be  expected  that  the  patient  will  recover 
as  mobile  a  joint  as  if  the  fracture  had  merely  traversed  the  shaft.    In  fixct,  in 
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the  majority  of  tliese  cases,  the  patient  will  be  left  with  a  joint  that  is  weak, 
stiff,  and  painful  :  and,  if  in  the  lower  extremity,  nnable  to  support  the  weight 
of  the  body  for  some  considerable  time.  Possibly  also,  in  many  of  tliese 
instances,  an  impaii-ed  joint  will  be  left  through  life,  as  the  necessary  and 
^avoidable  result  of  the  injury,  though  not  unfrequently  unjustly  attributed 
to  negligence  and  want  of  skill  on  the  part  of  the  Surgeon. 

The  occurrence  of  Dislocation  at  the  same  time  as  the  fi-acture,  and  from  the 
same  \'iolence  that  occasions  this,  often  occasions  great  difficulty  to  the  Surgeon, 
as  it  becomes  necessary  to  reduce  the  dislocated  joint  before  the  fracture  is 
consolidated.  In  several  cases  of  this  description  which  have  fallen  under  my 
care,  I  have  succeeded  in  reducing  the  dislocation  at  once,  by  putting  up  the 
limb  very  tightly  in  wooden  splints,  so  as  to  give  a  degree  of  solidity  to  it,  and 
to  permit  the  lever-like  movement  of  the  shaft  of  the  bone  to  be  employed  ; 
and  then,  piitting  the  patient  under  chloroform,  I  have  replaced  the  bone 
without  much  difficulty.  Should  the  Surgeon  have  neglected,  to  reduce  the 
dislocation  in  the  first  instance,  it  will  be  necessary  for  him  to  wait  until  the 
fracture  has  become  firmly  imited,  and  then,  putting  the  limb  in  splints  or  in 
starch,  to  try  to  effect  the  reduction,  which,  however,  will  then  be  attended  by 
very  great  difficulty. 

The  fractitre  in  a  Umb  which  is  the  seat  of  an  old  Unreduced  Dislocation  is 
necessarily  of  very  rare  occurrence,  but  occasions  no  serious  difficulty  in 
diagnosis  or  treatment.  I  once  saw  and  treated  successfully  with  Dr.  Bryant  a 
case  of  this  kind  in  the  person  of  an  old  gentleman  who,  falling  on  the  ice, 
fractured  the  left  humerus,  which  had  been  the  seat  of  an  unreduced  dislocation 
forwards  for  more  than  fifty  years. 

The  existence  of  an  Anchylosed  Joint  in  a  fractured  limb  is  a  complication  that 
gives  but  little  trouble,  beyond  the  necessity  of  modifying  the  splints  in  such  a 
way  as  to  fit  the  shape  of  the  limb.  I  have  treated  fractui'es  of  the  thigh,  leg, 
and  arm  under  such  circumstances  with  perfect  success,  by  adapting  the  splints 
to  the  angle  formed  by  the  stiffened  joints. 

Fracture  of  a  bone  into  the  Site  of  an  Excised  Joint  presents  no  peculiarity 
of  importance.  I  have  met  with  it  iu  the  humerus  at  the  elbow,  and  have 
treated  the  case  as  one  of  ordinaiy  fracture  of  the  epiphysis. 

Fracture  of  the  bone  iti  the  Stump  of  an  Amputated  Limb  is  a  rare  accident. 
I  have  twice  had  such  cases  under  my  care  ;  once  in  a  man  who  fractured  the 
femur  low  down  in  a  limb  which  had  been  amputated  below  the  knee,  and 
another  time  in  a  woman  who  had  suffered  the  same  amputation.  There  was  no 
displacement  of  the  fractiu-ed  bone  in  either  case,  showing  the  influence  of 
the  weight  of  the  limb  in  addition  to  muscular  contraction  in  occasioning  dis- 
placement of  the  lower  fractm-ed  fragment.  In  each  case  the  accident  was  the 
consequence  of  a  fall,  and  union  readily  took  place  under  the  starched  bandage. 

In  cases  of  simple  fracture  occurring  in  the  neighbourhood  of,  or  implicating 
large  joints,  passive  motion  is  very  commonly  recommended  at  the  end  of  from 
four  to  sLx  weeks  ;  I  think,  however,  with  Mr.  Vincent,  that  this  is  often  apt 
to  do  more  harm  than  good,  and  is  seldom  required,  the  natural  action  of  the 
muscles  of  the  part  being  fully  sufficient  to  restore  the  movements  of  the  arti- 
culation, which  may  be  assisted  by  friction  and  douches. 

Amputation  is  but  very  seldom  requfred  in  simple  fractures,  and  I  have 
never  had  occasion  to  practise  it.  Yet,  in  cases  of  very  extensive  and  severe 
comminuted  simple  fracture  of  the  lower  end  of  the  femur,  or  of  the  upper 
part  of  the  bones  of  the  leg,  with  implication  of  the  knee-joint  and  injury  to 
the  popliteal  or  tibial  arteries,  as  indicated  by  the  cessation  of  pulsation  in  the 
vessels  of  the  foot,  removal  of  the  Ihnb  might  be  proper,  m  order  to  save  the 
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jjatient  from  gangrene  or  diffused  travimaiic  anem-ism.  But  it  is  only  when 
tlie  main  artery  has  been  injm-ed  by  spicula  of  fractured  bone,  that  such 
fractures  will  requii'e  amxDutation.  I  have  had  under  my  care  a  man,  in  whom 
the  condyles  of  both  femora  and  the  left  patella  were  crushed  into  numerous 
pieces  by  a  fall  from  a  great  height  on  both  laiees,  the  limbs  feeling  like  bags 
of  loose  fragments  of  bone  at  the  seat  of  the  injury  ;  yet,  as  neither  the  skin 
was  broken  nor  the  vessels  injured,  though  both  knee-joints  appeared  to  be 
disorganised,  the  limbs  were  preserved,  and  a  good  union  ensued. 

Compound  Fractures. — A  compotmd  fracture  is  that  form  of  injury  in 
which  there  is  an  open  wound  leading  down  to  the  broken  bone,  at  the  seat  of 
fracture.  This  injury  is  not  only  far  more  tedious  in  its  cure  than  simple 
fractm-e,  but  infinitely  more  dangerous.  The  tediousness  depends  upon  the 
communication  of  the  fracture  with  the  external  air,  causing  it  to  unite  by  a 
slow  process  of  gramJation,  instead  of  by  the  more  speedy  adhesive  action  that 
occurs  in  the  simple  form  of  injmy.  The  danger  is  likewise  partly  due  to  the 
same  cause  ;  the  process  of  granulation  and  suppuration  being  often  attended 
by  profuse  discharge  of  pus  from  abscesses,  by  long-continued  exfoliation  of  bone, 
or  by  the  supervention  of  secondaiy  disease,  such  as  hectic,  phlebitis,  pneu- 
monia, or  erysipelas,  so  as  to  lead  to  the  eventual  loss  of  Ihnb  or  life.  Besides 
these  dangers,  which  may  be  looked  upon  as  a  remote  kind,  the  violence  that 
occasions  a  compoimd  fracture  often  shatters  the  limb  to  such  an  extent,  as  to  lead 
to  the  immediate  supervention  of  traumatic  gangrene,  to  the  loss  of  life  by 
haemorrhage,  or  to  the  certain  and  speedy  disorganisation  of  the  limb,  as  the 
consequence  of  the  reactionary  inflammation. 

Question  of  Removal  of  the  Limb. — As  there  are,  therefore,  not  only  pro- 
spective dangers  of  great  magnitude  to  be  encountered  in  these  injuries,  but 
also  immediate  risk  of  a  very  serious  character  to  be  met,  the  fii-st  question 
that  always  presents  itseK  in  a  case  of  compound  fracture  is,  whether  the 
limb  should  be  removed,  or  an  attempt  be  made  to  save  it.  It  is  of  great 
importance  to  settle  this  point  at  once  ;  for,  if  amputation  be  determined  upon, 
recourse  shoiild  be  had  to  it  with  as  little  delay  as  possible,  there  being  no 
period  in.  the  progress  of  the  case  so  favourable  for  the  performance  of  this 
operation  as  the  first  four-and-twenty  hours.  Shovild  an  injudicious  attempt 
have  been  made  at  saving  the  limb,  the  Surgeon  must  wait  imtil  suppurative 
action  has  been  set  up  before  he  can  remove  it  ;  and  then,  he  will  very  com- 
monly find  that  the  occurrence  of  some  of  the  difiuse  inflammatory  affections 
of  an  erysipelatous  character  will  render  any  operation  impracticable  ;  or  the 
supervention  of  traumatic  gangrene  may  compel  liim  to  have  recourse  to 
amputation  imder  the  most  unfavourable  circumstances.  At  a  late  period  in 
the  progress  of  the  case,  amputation  may  be  required,  in  order  to  rid  the 
patient  of  a  necrosed  and  suppurating  limb  that  is  exhausting  him  by  the  in- 
duction of  hectic. 

It  is  true  that  primary  amputations  are  very  commonly  fatal,  especially 
when  practised  near  the  trunk  ;  yet  this  cannot  with  justice  be  urged  as  an 
argimient  against  then-  perfoi-mance,  as  recoiu'se  should  never  be  had  to  primary 
amputation  except  in  the  most  severe  cases,  in  which  it  is  evident  that  the 
patient's  life  must  in  all  probability  be  sacrificed  by  the  unsuccessful  attempt 
to  save  the  Umb.  In  determining  the  cases  in  wliich  immediate  amputation 
should  be  performed,  no  very  definite  rules  can  be  laid  down,  and  much  must 
at  last  be  left  to  the  individual  judgment  and  experience  of  the  Surgeon.  One 
will  attempt  to  save  a  limb  which  another  condemns.  But,  in  coming  to  a 
conclusion  upon  tliis  important  question,  he  must  bear  in  mhn\  that,  though  it 
is  imperative  to  do  everything  in  his  power  to  save  a  Umb,  yet  the  preservation 
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of  a  patient's  life  is  tlic  main  point,  and  that  conrse  is  the  proper  one  which 
otters  tlie  greatest  prospect  of  effecting  tliis.  A  wise  conservatism  is  much  to 
be  applauded,  but  decision  in  determining  the  expediency  of  amputation  is 
e([u;xlly  the  characteristic  of  a  good  Surgeon.  In  coming  to  a  conclusion  on  a 
i^uestion  of  such  vital  moment  as  this,  he  must  be  guided,  not  only  by  the 
natm-e  and  extent  of  the  fi-acture,  but  by  the  age,  constitution,  and  habits  of 
the  patient  ;  and  though  he  may  be  guided  by  those  general  rules  which  have 
akeady  been  laid  down  at  pp.  125  and  138,  when  treating  of  amputation  in  con- 
tused woimds  and  in  guu-shot  injuries,  yet  he  %viU  often  show  more  wisdom, 
and  the  gi-eatest  amoimt  of  skill,  in  knowing  when  to  depart  fi'om  the 
strict  letter  of  surgical  law,  and  in  maldng  a  successful  effort  to  save  a  limb, 
which,  by  adherence  to  surgical  jn-ecepts,  wotdd  be  condemned  ;  or  in  attempt- 
ing to  preser\'e  the  patient's  life,  by  sacrificing  a  limb  that  is  not  injured  to  a 
degree  that  would  usually  be  considered  to  justify  amputation. 

1.  Those  fractures  must  be  looked  upon  as  most  imfavourable  in  which  the 
wound  is  the  consequence  of  tlie  violence  that  breaks  the  bone,  and,  in  which 
there  is  much  Laceration  of,  and  Extravasation  into,  the  Soft  Parts ;  more  parti- 
cularly if  the  integuments  be  stripped  off,  portions  of  the  muscular  bellies 
protrude,  and  the  planes  of  areolar  tissue  between  the  great  muscles  of  the 
limb  be  torn  up  and  infiltrated  with  blood.  Injuries  of  this  description  oc- 
curring in  the  lower  extremity  always  require  amputation.  The  danger 
to  the  patient  increases  not  only  in  proportion  to  the  amount  of  comminution 
of  the  bones  and  of  injiuy  to  the  soft  parts,  but  almost  in  the  exact  ratio  of  the 
proximity  of  the  injury  to  the  trunk.  Thus,  amputation  of  the  thigh  for  bad 
compound  fracture  of  the  leg,  though  a  very  serious  operation,  is  sufficiently 
successful  ;  but  when  the  femiu-  itself  is  badly  fractured  and  amputation  of  the 
thigh  high  up  is  required,  recovery  can  indeed  but  seldom  be  expected.  A  bad 
compound  fracture  of  the  thigh,  high  up,  may  almost  be  looked  upon  as  a  fatal 
accident  {vide  pp.  32 — 34,  and  140).  In  the  arm,  siich  accidents  are  not  so 
serious,  and  admit  of  the  member  being  saved,  miless  the  bones  be  greatly 
comminuted. 

2.  The  complication  of  a  compoimd  fracture  with  the  Wound  of  a  Large 
Joint,  more  especially  if  there  be  crushing  or  splintering  of  the  bones  which 
enter  into  its  formation,  with  extensive  laceration  of  the  soft  parts,  is  one  of 
the  most  serious  injuries  that  can  be  inflicted  on  a  Umb  ;  and,  when  occurring 
in  the  lower  extremity,  it  may  be  looked  upon  as  a  case  for  amputation — ^imless 
it  be  the  hip-joint  that  is  so  damaged,  when  there  wUl  generally  be  so  much 
injury  inflicted  upon  the  pelvic  bones  and  their  contained  viscera,  as  to  preclude 
the  performance  of  any  operation.  Wlien  the  elbow  or  the  shoulder-joint  is 
the  seat  of  compoimd  comminuted  fi-acture,  with  extensive  injury  of  the  soft 
parts,  and  possibly  laceration  of  contiguous  nerves  or  large  blood-vessels,  the 
case  is  one  for  immediate  amputation.  But,  if  the  injury  he  localised  to  the 
bones,  the  soft  parts  being  in  a  favom-able  state,  resection  of  the  articulation 
may  advantageoiisly  be  practised.  This  operation  is  usually  a  somewhat 
irregular  proceeding,  being  conducted  according  to  the  extent  of  the  wound, 
and  consisting  rather  in  picking  out  the  shattered  fragments  of  bone,  and 
sawing  off  smootlily  projecting  and  shaqj-pointed  fragnients,  than  in  metho- 
dical excisioiL 

A  peculiar  accident  is  occasionally  met  with  in  young  people,  consisting  in  a 
fracture  of  one  of  the  long  bones,  at  the  junction  of  the  shaft  and  epiphysis, 
and  the  protrusion  of  the  end  of  the  shaft  tlirough  the  nmscles  and  integu- 
ments. In  these  cases,  although  the  fracture  is  in  close  vicinity  to  the  joint,  the 
articulation  is  not  adected,  and  careful  examination  will  always  prove  its 
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sound  condition.  Reduction  in  such  cases  is  difficult,  and  is  usually  impossihle 
to  maintain  without  sawing  off  the  projecting  end  of  the  shaft.  This  is  easily 
done,  and  union  takes  place  readily  between  the  epiphysis  and  the  remainder 
of  the  shaft.  In  two  instances  in  which  I  have  had  to  do  this  in  lads,  one 
near  the  shoulder,  the  other  near  the  ankle,  an  excellent  result  without  im- 
paii-ment  of  freedom  of  action  in  the  joint  followed  the  injury. 

3.  Wlien  one  of  the  larger  Arteries  of  the  Limb  has  been  wounded  by  the 
violence  that  occasions  the  fracture,  or  has  been  lacerated  by  the  broken  bone 
itself,  there  may  be  copious  arterial  haemorrhage  externally,  as  well  as  extra- 
vasation into  the  general  areolar  tissue  of  the  limb.  These  cases  most  commonly 
require  immediate  amputation.  But,  whilst  the  patient  is  being  examined,  and 
preparations  made  for  the  operation,  care  must  be  taken  that  a  dangerous 
quantity  of  blood  be  not  poured  out.  This  nrust  be  prevented  by  the  elevated 
position  and  by  the  application  of  a  tourniquet.  For  want  of  this  simple  pre- 
caution, I  have  seen  very  large  and  even  fatal  quantities  of  blood  gradually 
lost,  by  being  allowed  slowly  to  trickle  from  the  wound. 

In  these  cases  it  has  been  proposed,  by  some  Surgeons  of  great  eminence,  to 
enlarge  the  M'oimd  in  the  limb,  or  to  make  an  incision  down  to  the  fracture, 
and  attempt  to  tie  the  artery  where  it  has  been  injured.  It  is  easy  to  give,  but 
difficult  to  carry  owt,  such  precepts  as  these.  In  most  cases  they  are  scarcely 
practicable,  as  the  Surgeon  would  have  to  grope  in  the  midst  of  bleeding  and 
infiltrated  tissues,  and  wordd  experience  the  greatest  possible  difficulty  in 
finding  the  woimded  vessel,  after  a  search  which  would  materially  tend  to 
increase  the  disorganisation  of  the  limb.  Even  after  the  removal  of  a  limb  in 
this  condition,  it  is  often  by  no  means  easy  to  find  the  artery  that  has  poured 
out  blood  ;  and  how  much  more  difficult  must  it  not  be  to  search  for  it  suc- 
cessfully diu'ing  life  ? 

The  ligature  of  the  artery  at  a  higher  point  of  the  limb  does  not  hold  out 
much  prospect  of  success,  for  the  same  reasons  that  render  its  emplojTnent 
inadmissible  in  ordinary  wounds  of  arteries.  If,  then,  proper  means  directed 
to  the  wound,  such  as  position,  pressure,  or  perhaps  the  attempt  at  ligature  if 
the  artery  can  be  easily  reached,  be  not  successful,  no  course  is  left  to  the 
Surgeon  but  to  amputate  the  limb  without  delay.  This  is  more  especially  the 
case  if  it  be  the  lower  extremity  that  is  injured  :  in  the  arm,  there  is  a  better 
prospect  of  our  being  able  to  arrest  the  bleeding  without  having  recourse  to 
this  extreme  measure. 

4.  Comminution  or  Splint&ring  of  the  Broken  Bone  is  always  a  serious  complica- 
tion of  a  compound  fractitre.  Here  the  case  is  very  different  from  what  occurs 
under  similar  circumstances  in  a  simple  fracture.  Extensive  suppuration  will 
set  in  :  the  splinters,  if  completely  or  nearly  detached,  -will  lose  their  vitality, 
and  not  only  produce  all  the  initation  that  would  result  from  the  inclusion  of 
rough  and  pointed  foreign  bodies  in  the  interior  of  a  limb,  but,  if  nimierous, 
Avill,  on  their  removal  or  separation,  leave  the  member  in  a  shortened  and 
permanently  deformed  state.  The  treatment  of  sucli  cases  wHl  depend  on  the 
seat  of  the  injury,  and  the  extent  of  the  comminution.  Compoimd  and  com- 
minuted fractures  of  the  femur,  may,  except  when  occurring  in  the  upper  third, 
generally  be  looked  upon  as  cases  for  immediate  amputation  (vide  pp.  138-39)  ; 
the  only  other  exceptions  being  when  the  comminution  is  trivial,  the  splinters 
large,  lying  in  the  axis  of  the  bone,  and  the  subject  young.  In  the  arm,  fore- 
arm, and  hand,  and  in  the  leg,  provided  the  knee  and  ankle-joints  be  not 
involved,  much  may  be  done  in  the  way  of  removal  of  splinters  of  detached 
bone,  and  in  sawing  off  smoothly  the  rugged  ends  of  the  fixed  fragments.  The 
larger  attached  and  "  tertiary  "  should  be  left,  as  they  will  throw  out  callus,  and 
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become  buttresses  of  support  to  the  broken  bone  (;i>ide  p.  136).  If  a  consider- 
able quantity  of  splintered  bone  have  been  extracted  from  a  limb,  care  must 
be  taken  that  in  putting  up  the  fractm-e  too  complete  extension  is  not  main- 
tained, lest  a  gap  be  left,  which  cannot  he  filled  up  hy  callus,  and 
weakened  limb  result.  It  is  better  to  place  the  hones  in  proper  apposition," 
and  to  let  the  patient  recover  with  a  shortened  but  strong  and  otherwise  useful 
limb. 

5.  The  complication  of  a  bad  Compound  Fracture  requiring  Amputation  low 
down  in  a  Limb,  with  a  Simple  Fracture  high  up,  is  a  serious  one.  The  question 
that  will  here  arise  is  ;  Should  the  amputation  be  performed  above  the  com- 
pound and  below  the  simple  fracture,  or  above  both  ?  The  answer  to  this  must 
depend  on  the  condition  of  the  Hmb  between  the  fractures.  Suppose  that  there 
be  a  badly  comminuted  and  compomid  fi-acture  of  the  lower  tliird  of  the  leg,  with 
a  simple  fi-acture  of  the  middle  of  the  tliigh  ;  or  a  crush  of  the  hand  or  fore-arm, 
with  simple  fi'actm-e  of  the  middle  of  the  humerus  ;  h.ow  should  the  Surgeon 
act  ?  It  appears  to  me  that  the  proper  course  to  adopt  in  such  a  case  as  this, 
would  mainly  depend  on  the  conditions  of  the  intervening  soft  parts.  If  these 
be  soimd,  free  from  extravasation,  not  contused  or  lacerated,  the  limb  may  with 
safety  be  removed  just  above  the  lower  fracture,  the  upper  fracture  being  treated 
on  ordinary  principles.  But  if  there  be  extensive  bruising  of  the  limb  with 
ecchymosis  or  deep  extravasation  between  the  fractures,  then  it  would  clearly 
be  useless  to  amputate  low  dow,  as  not  only  would  the  stump  have  to  be 
formed  of  tissues  in  a  state  of  disorganisation,  but  the  inflammation  set  up 
at  the  seat  of  operation  would  speedily  spread  into  the  structures  filled  by  ex- 
travasation, and,  setting  up  unhealthy  suppuration  in  these,  would  spread 
upwards  to  the  higher  fracture,  converting  it  into  a  compound  one  of  the 
worst  kind.  In' such  cases,  therefore,  where  there  is  extensive  disorganisation  of 
the  intervening  soft  parts,  it  appears  to  me  that  the  proper  course  for  the  Surgeon 
to  pursue  is  to  remove  the  limb  at  or  above  the  line  of  the  higher  fracture. 

6.  The  complication  of  a  Dislocation  high  up  with  a  bad  Compound  Fracture 
low  down,  as  when  the  shoulder  is  dislocated,  and  the  hand  is  crushed,  is  not  so 
serious  ;  the  dislocation  having  been  reduced,  the  limb  may  be  amputated  low 
down  Avith  safety.  This  practice  I  had  occasion  to  adopt  some  years  since  in  a 
young  man  who  met  with  a  bad  crush  of  the  hand  and  forearm,  with  dislocation 
of  the  humerus  into  the  axilla,  in  consequence  of  the  limb  having  become 
entangled  in  machinery.  If,  however,  the  compoimd  fracture,  unattended  by 
any  of  the  complications  that  have  just  been  mentioned,  occur  in  a  young  or 
otherwise  healthy  subject,  we  must,  of  coui'se,  attempt  to  save  the  limb,  and 
shall  generally  succeed  in  doing  so. 

Treatment. — In  the  management  of  a  compound  fracture,  more  especially  of 
the  lower  extremity,  special  apparatus,  such  as  M'Intyre's,  Liston's,  or  the 
bracket-splints,  double  inclined  planes,  swing-boxes,  and  fracture-beds,  are 
often  necessary,  in  order  to  obtain  access  to  the  woimd,  so  as  to  dress  it  pro- 
perly, and  to  place  the  limb  in  the  best  position  for  union.  In  many  cases 
the  starched  bandage  may  very  advantageously  be  used  ;  but  it  requires 
caution,  as  swelling  and  consequent  strangulation  of  the  limb  may  take  place 
under  it. 

In  the  treatment  of  compound  fractures,  there  are  several  points  that  require 
special  attention.  These  are  :  1,  the  Reduction  and  the  Management  of  any 
Protruding  Bone  ;  2,  the  Management  of  Splinters  ;  3,  the  Closure  of  the 
Wound  ;  and  4,  the  Subduing  Consecutive  Inflammation.  It  is  in  carrying 
out  these  indications  that  the  whole  treatment  of  the  injuries  is  involved,  in 
those  cases  in  which  the  limb  admits  of  bein"  saved. 
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The  Reduction  of  compound  fractures  must  be  accomplislietl  witli  the  same 
attention  to  gentleness  as  in  that  of  simple  ones.  In  the  majority  of  ca-ses,  no 
great  difficulty  is  experienced  in  effecting  this  ;  and  after  it  has  been  done,  the 
limb  should  be  placed  on  a  well-padded  splint,  properly  protected  in  the  neigh- 
bourhood of  the  wound  vdt\\  oiled  silk,  so  as  to  prevent  soiling  of  the  pads  by 
blood  and  discharge.  In  some  cases,  however,  considerable  difficulty  arises  in 
the  reduction,  from  the  protrusion  of  one  of  the  broken  fragments  which  has 
been  driven  through  the  skin,  either  by  careless  handling  of  the  limb  in  caiTy- 
ing  the  patient,  or  else  by  the  muscular  contractions  dragging  the  lower  frag- 
ment forcibly  iipwards,  and  thus  causing  perforation  of  the  integument.  The 
protruded  bone  must,  if  possible,  be  gently  replaced,  by  relaxing  the  muscles 
of  the  limb,  and  thus  bringing  the  soft  parts  over  it.  Sometimes,  liowever, 
it  is  so  tightly  embraced  by  the  skin,  which  appears  to  be  doubled  in  under- 
neath, that  enlargement  of  the  woimd  becomes  necessary  before  it  can  1)6 
replaced.  In  other  cases,  again,  it  will  be  found  that  reduction  cannot  be 
effected  or  maintained,  imless  the  sharp  and  projecting  point  of  bone  be  sawn 
off.  This  is  best  done  mth  an  ordinary  amputating  saw,  the  neighbouring  soft 
parts  being  protected  with  a  split  card  ;  or  else  by  passing  the  blade  of  a 
Butcher's  saw  imder  the  bone  and  cutting  upwards.  The  limb,  as  I  have 
foimd  in  several  cases  in  which  it  has  been  necessary  to  have  recourse  to  this 
procedure,  is  not  ultimately  weakened  or  necessarily  shortened  by  it. 

After  the  reduction,  the  great  object  is,  if  possible,  to  convert  the  com- 
pound into  a  simple  fractui'e  by  the  closure  of  tlie  external  wound.  No 
pains  should  be  neglected  to  effect  this  desirable  end.  If  it  can  be  accom- 
plished, the  tediousness  and  danger  of  the  case  are  greatly  lessened  ;  the 
whole  process  of  suppuration,  with  all  its  attendant  evils,  being  saved  to  the 
patient.  But  the  chance  of  closing  the  wotmd  in  the  soft  parts  vnB.  vary 
gi-eatly  in  different  cases,  depending  cliiefly  on  the  way  in  which  it  has  been 
produced,  whether  by  transfixion  of  the  skin  by  the  sharp  angular  fragment, 
or  by  the  direct  violence  wliich  has  occasioned  the  fracture.  In  fact,  the 
more  the  wound  partakes  of  a  clean  cut,  the  greater  the  probability  of  its 
closure  by  the  first  intention  ;  the  more  contused  it  is,  the  greater  the  cer- 
tainty of  its  suppuration.  It  appears  to  me  that  nothing  can  be  more  useless 
or  more  unsnrgical,  than  to  endeavour  to  close  the  wound  in  the  latter 
circumstances.  If  the  wound  be  small,  clean  cut,  and  occasioned  by  the 
protrusion  of  the  fragment  rather  than  by  the  dii'ect  violence  which  occa- 
sions the  fracture,  we  may  hope  to  succeed  in  our  object  by  follo'ndng  Sir  A. 
Cooper's  recommendation  of  applying  to  it  a  j)iece  of  Unt  soaked  in  its 
blood,  or,  what  is  better,  saturated  with  collodion,  and  thus  obtaining  union 
by  direct  adhesion.  The  dressing  should  be  left  undisturbed  xmtil  it  loosens 
of  itself,  at  the  end  of  a  week  or  two,  when  the  woimd  will  probably  be  found 
to  be  closed.  With  the  double  object  of  closing  the  wound  and  of  preventing 
decomposition  by  the  entrance  of  organisms  floating  in  the  air.  Professor  Lister 
recommends  the  use  of  a  paste  made  of  carbolic  acid  and  wliitening,  instead  of 
blood  or  collodion.  If  the  woimd  be  large  and  lacerated,  if  a  joint  have  been 
opened,  if  the  woimd  have  been  inflicted  by  the  same  violence  that  has  broken 
the  bone,  or  if  there  be  much  bruising  of  the  edges  and  surrounding  tissues, 
with  extravasation  into  the  limb,  suppuration  must  necessarily  ensue,  and 
thus  direct  union  cannot  be  expected  to  take  place.  In  these  circum- 
stances, it  is  in  accordance  with  the  best  principles  of  surger.y,  not  to 
follow  the  routine  practice  of  attempting  to  close  the  wound,  which  cannot 
possibly  \mite  by  the  first  intention,  but  to  treat  it  like  any  other  contused 
wound,  and  apply  water-dressmg  from  the  very  first,  so  as  to  allow  a  vent 
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for  the  (.lischavges  that  will  take  phice  after  the  first  Jbiir-and-twenty  hoiu-s. 
If  these  be  retained  iu  tlie  limb  by  the  external  wonnd  being  kept  closed  by 
means  of  a  pad  of  lint,  rendered  impervious  by  dried  blood  or  collodion, 
deep  infiltration  of  the  areolar  intermuscular  planes  will  ensue,  with  much 
local  tension  and  purulent  inliltration,  accompanied  by  severe  constitutional 
ii-ritation,  followed  probably  by  pyaemia.  It  is,  I  believe,  in  consequence 
of  the  free  vent  thus  aflbrded  to  the  discharges,  and  to  their  retention 
being  avoided,  that  mtmy  of  the  worst-looking  cases  of  compoimd  fracture — 
especially  of  the  leg — those  in  which  there  has  been  extensive  sloughing  of 
the  soft  parts  around  the  wound,  with  exposiu-e  of  the  fractui'ed  fragments, 
eventually  do  the  best.  The  danger  in  such  cases  is  a  remote  one,  from 
hectic  and  exhaustion  ;  not  an  immediate  and  grave  one,  from  erysipelas  and 
pm'ulent  absorption. 

After  the  position  of  the  limb  has  been  thus  attended  to,  an  endeavour 
must  be  made  to  moderate  the  local  inflammatorij  action,  and  to  lessen  con- 
stitutional irritation.  Tliis  is  best  effected  by  leaving  the  part  undisturbed 
and  vmtouched  as  long  as  possible.  The  great  art  in  the  successful  treatment 
of  compound  fractures  consists  in  not  distiu'bing  the  limb  or  meddling  with 
the  wound.  For  days  or  even  weeks  the  limb  may  sometimes  advantageously 
be  left  without  interference,  when  once  it  has  been  carefully  put  up.  Should, 
however,  much  swelling  have  taken  place,  and  the  woimd  show  no  disposi- 
tion to  heal  by  the  first  intention,  but  become  inflamed  and  sloughy,  and 
should  much  inflammatory  action  be  set  up  in  the  limb,  this  may  be  moderated 
by  the  use  of  irrigation  (Fig.  51),  and  by  the  application  of  cold  evaporating 
lotions.  The  part  should  be  elevated  and  but  lightly  covered,  the  bed- 
clothes being  well  raised  by  means  of  a  cradle,  so  as  not  to  press  on  the  limb, 
and.  to  allow  space  for  the  evaporation  of  the  cold  lotion ;  care  being  taken, 
at  the  same  time,  that  the  bandages  be  applied  very  loosely,  merely  with  a 
sufiicient  degree  of  force  to  retain  the  limb  upon  the  splint,  as  inflammatory 
infiltration,  that  might  rapidly  induce  strangulation  of  the  part,  is  apt  to 
ensue.  The  constitutional  irritation  must  be  subdued  by  the  administration 
of  opiates,  together  with  an  aperient,  on  the  morning  following  the  accident ; 
and  these  medicines  must  be  repeated  from  time  to  time  during  the  first 
few  days.  Moderate  antiphlogistic  regimen  must  be  employed,  and  the 
patient  be  disturbed  as  little  as  possible.  In  many  cases  suppuration  rapidly 
sets  in,  and,  if  the  patient  be  addicted  to  drinking,  the  constitutional  dis- 
turbance soon  assumes  the  ii-ritative  form  :  in  these  cu-cumstances,  it  is  of 
great  moment  that  support,  and  even  stimulants,  be  freely  given ;  they  must 
be  allowed  from  the  very  first,  and  increased  in  proportion  to  the  depression  of 
the  patient's  strength,  or  as  symptoms  of  nervous  irritation  come  on. 

If  there  be  much  extravasation  of  blood  into  and  bruising  of  the  soft  parts, 
great  tension  of  the  Umb,  followed  by  unhealthy  suppuration  and  sloughing, 
will  take  place  in  the  neighbourhood  of  the  wound  ;  fi-ee  incisions  are  then 
required  to  remove  the  tension  and  strangulation  of  the  tissues,  and,  by 
letting  out  the  broken-down  blood  and  pus,  to  lessen  the  risk  of  the  occur- 
rence of  gangrene.  It  is  in  these  cases  that  so  much  injiiry  results  from 
blindly  follo%ving,  as  a  routine  practice  in  all  cases  indiscriminately,  the  treat- 
ment which  is  undoubtedly  of  the  highest  value  in  some  ;  viz.,  that  of  keeping 
a  pad  that  has  become  hard  and  impermeable  by  imbibition  of  dried  blood 
over  the  wound,  with  a  view  to  its  closure  by  the  first  intention.  Tlie 
natural  vent  to  the  discharge  tlirough  the  external  opening  being  interfered 
vnth,  deep  infiltration  takes  place  tlirougli  the  areolar  planes  of  the  limb, 
and  the  most  extensive  local  miscluef  may  result,  pya)raia  being  almost 
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certain  to  ensue.    As  soou  as  suppuration   is   fairly  estaLlished,  a  light 
poultice  or  tliick  water-dressing  should  be  applied,  and  the  burrowing  of 
matter  prevented  by  making  counter-openings  where  necessary,  by  the  appli- 
cation of  a  compress,  and  by  attention  to  the  position  of  the  limb.  The 
fi'actiire-apj)aratus  must  be  kept  scrupulously  clean,  especially  in  summer ; 
tbe  bandages  changed  as  often  as  soiled,  and  the  pads  well  protected  with 
oiled  silk.     During  this  period  various  complications,  such  as  erysipelas, 
inflammation  of  the  absorbents  and  veins,  and  low  forms  of  pneumonia,  are 
apt  to  occur,  requii-ing  special  consideration  and  treatment ;  so  also,  if  the 
discharge  be  abundant,  hectic,  with  its  sweats  and  gastro-intestinal  irrita- 
tion, may  come  on,  requuing  full  support  of  the  powers  of  the  system,  and 
the  administration  of  the  mineral  acids  and  other  remedies,  according  to 
cii'cumstances.    As  tlie  confinement  to  bed  is  necessarily  very  prolonged  in 
these  cases,  often  extending  through  many  weeks  and  months,  the  state  of 
the  patient's  back  should  be  attended  to,  and  lie  should  early  be  placed  upon 
a  water-cushion,  or  hydrostatic  bed,  lest  sores  supervene.    As  the  wound 
gradually  heals,  water-dressing  must  be  siibstituted  for  poultices,  so  as  not 
to  sodden  the  parts  and  encourage  suppuration,  and,  in  time,  the  red  or  blue 
wash,  for  the  water-dressing.    The  bone  will  often  be  observed  lying  white 
and  bare,  bathed  in  pus,  at  the  bottom  of  the  wound.    But  even  in  this 
apparently  unfavourable  condition,  it  may  recover  itseK :  lymph  gradually 
being  deposited  in  points  on  its  surface  by  the  action  of  its  ovm  vessels,  and 
becoming  vasculariscd,  so  as  to  cover  it  with  a  layer  of  florid  granulations  ; 
in  other  cases,  necrosis  to  a  greater  or  less  extent  will  take  place,  and  per- 
fect consolidation  does  not  occur  until  the  bone  has  separated.    Mr.  Ciirling 
has  shown  that  those  poi'tions  of  necrosed  bone  are  slowest  in  detaching 
themselves,  which  are  connected  with  the  lower  fi'agment.    In  some  instances 
a  large  qviantity  of  provisional  callus  is  thrown  out,  in  whicb  the  necrosed 
bone  is  implicated  ;  and  then  the  process  of  separation  becomes  extremely 
tedious  and  protracted,  and  amputation  may  not  uncommonly  become  neces- 
sary, fi-om  the  powers  of  the  patient  being  rmable  to  bear  up  in  so  prolonged 
a  stntggle.    So  soon  as  some  consolidation  has  taken  place,  the  limb  should 
be  firmly  put  up  in  gutta-percha  or  leather  splints,  with  a  stai-ched  bandage, 
so  as  to  enable  the  patient  to  be  taken  out  of  bed,  to  chfmge  the  air  of  his 
room,  and  thus  to  keep  up  his  general  health.    In  fitting  these  splints,  care 
must  be  taken  to  make  an  aperture  opposite  the  wound,  thi'ough  which  it 
may  be  dressed  (Fig.  103). 

The  time  required  for  the  proper  consolidation  of  a  compoimd  fracture  varies 
greatly,  according  to  the  amoimt  of  injury  done  to  the  bones  and  soft  parts, 
and  the  age  and  constitution  of  the  patient.  In  the  most  favourable 
cii-cumstances,  it  requires  double  or  treble  the  time  that  is  necessary  for  the 
union  of  a  simple  fracture.  Much  stiffness  of  the  limb  from  rigidity  of  the 
muscles  and  tendons  will  continue  for  a  considerable  length  of  time  ;  this  may 
gradually  be  removed  by  frictions  and  douches. 

Secondary  Amimtation  may  become  necessary  from  tlie  occurrence  of  trau- 
matic gangrene,  and  then  it  must  be  done  in  accordance  with  the  principles 
aheady  laid  do-\vn  when  speaking  of  that  operation  ;  but  more  frequently  it 
is  reqiiiied  from  failui'e  of  the  powers  of  the  patient  in  consequence  of  irri- 
tative and  asthenic  fever,  induced  by  the  general  disorganisation  of  the  limb, 
or  by  hectic  resulting  from  profuse  suppuration  and  slow  necrosis  of  the 
bones.  In  these  cii-cumstances,  the  constitution  siift'ers  from  the  local 
irritation  which  is  the  source  of  the  wasting  discharge  :  but,  by  removing 
this  in  time,  and  seizing  an  interval  in  which  constitutional  action  may  have 
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been  somewhat  lessened,  tlie  patient's  life  will  in  all  probability  be  preserved  ; 
the  results  of  secondary  amputation  for  compoiuul  fracture  in  these  condi- 
tions being  by  no  means  unfavourable.  Indeed,  it  is  remarkable  to  see  how 
speedily  the  constitutional  irritative  and  hectic  symptoms  subside  after  the 
removal  of  the  source  of  irritation  ;  the  patient  often  sleeping  well,  and  taking 
his  food  vrith.  appetite  the  day  after  the  operation. 

The  proper  period  to  seize  for  the  performance  of  secondary  amputation  in 
the  earlier  stages  of  the  injury  is  often  a  most  critical  point.  As  a  general 
rule,  it  may  be  stated  that,  if  the  limb  be  not  removed  dm-ing  the  fii-st 
twenty-four  hours,  eight  or  ten  days  must  be  allowed  to  elapse  before  the 
operation  is  done ;  as  during  that  time  constitutional  ii-ritation  and  suppu- 
rative fever  ai-e  of  too  general  and  active  a  character  to  render  fresh  shock 
to  the  system  admissible.  But  when  once  the  actions  appear  to  tend  to 
localise  themselves,  the  suppuration  becoming  more  abimdant,  the  redness 
extending  but  slowly,  and  the  constitutional  symptoms  merging  into  an 
asthenic  form,  then  the  limb  may  be  removed  with  tlie  best  prospect  of 
success  ;  the  more  the  action  is  localised,  the  better  is  the  chance  of  the  opera- 
tion succeeding. 

In  many  cases  the  symptomatic  and  suppurative  fever  so  rapidly  merges 
into  the  asthenic  form,  that  the  Surgeon  must  seize  the  best  moment  he  can 
for  the  performance  of  the  amputation.  In  these  cii'cumstances  the  ojpera- 
tion  is  seldom  very  successful  ;  the  stump  becomes  sloughy,  erysipelas  or 
diffuse  inflammation  of  the  areolar  tissue  comes  on,  or  symptoms  of  pyaemia 
set  in,  and  the  patient  speedily  dies.  In  other  cases  again,  there  is  a  marked 
interval  between  the  stages  of  the  inflammatory  and  suppurative  fever  and 
the  stipervention  of  the  typhoid  symptoms,  lasting  for  twelve  or  twenty-four 
hours,  or  even  longer.  During  this,  the  mischief  may  be  looked  upon  as  in 
a  great  measure  of  local  character ;  the  constitution  has  been  disturbed  by 
the  setting  up  of  the  inflammatory  action,  but,  this  having  terminated  in 
suppuration,  it  has  not  yet  become  seriously  depressed  by  the  continued  ind- 
tation  of  the  discharge  from  the  injured  limb,  or  poisoned  by  the  absorption  of 
morbid  matters  from  it. 

The  patient's  powers  must  not,  however,  be  allowed  to  sink  to  the  last  ebb 
before  amputation  is  performed  ;  as  then,  if  the  shock  do  not  destroy  life, 
intercurrent  and  visceral  congestion,  or  some  low  form  of  inflammatory  mis- 
chief, will  not  improbably  prove  fatal.  Much  as  "  conservative "  surgery 
is  to  be  admired  and  cultivated,  and  hasty  or  xmnecessary  operations  to  be 
deprecated,  I  cannot  but  think  that  the  life  of  the  patient  is  occasionally 
jeopardised,  and  even  lost,  by  disinclination  on  the  part  of  the  Siirgeon  to 
operate  sufliciently  early  in  cases  of  compound  fracture,  and  by  too  prolonged 
attempts  at  saving  the  injured  limb. 

The  success  of  the  operation  will  ia  a  great  measure  depend  upon  the  after- 
treatment  of  the  case.  Large  quantities  of  stimulants  and  support  are  often 
requii'ed  in  London  practice  to  prevent  the  patient  from  sinldng.  I  have 
frequently  given  with  the  best  success  eight  or  ten  ounces  of  brandy,  twelve  or 
sixteen  of  port  wine,  with  two  or  three  pints  of  porter,  in  the  twenty-four 
hours  after  these  operations,  with  beef-tea,  an-ow-root,  or  meat,  if  the  patient 
would  take  it,  and  have  foimd  it  absolutely  necessary  to  do  so  lest  death  take 
place  from  exhaustion. 

At  a  later  period  than  this,  when  some  weeks  or  months  have  elapsed,  and  the 
fracture  has  not  united,  the  bones  are  necrosing,  and  the  patient  is  being  worn 
out  by  hectic,  amputation  must  be  performed  at  any  convenient  moment, 
and  is  often  done  with  great  success  if  it  l)e  not  deferred  till  too  late  ;  for 
vol..  I.  s 
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here  the  mischief  is  entirely  local,  and  the  constitution,  suffering  only  by 
the  debility  resulting  from  it,  quicldy  rallies  when  the  cause  of  tliis  is 
removed. 

Bending,  REBREAKiNa,  and  Resetting  Bones. — It  often  happens  that 
a  bone  which  does  not  appear  to  have  been  very  skilfully  set,  and  which 
presents  a  certain  amomit  of  deformity  when  the  splints  or  apparatus  covering 
it  are  removed,  gradually  regains  its  proper  shape  if  left  to  itself.  This 
it  does  by  the  muscles  of  the  limb  moulding  the  callus  whilst  stUl  somewhat 
soft  and  yielding  into  a  proper  shape.  The  callus  may  be  quite  strong 
enough  to  bear  the  weight  and  to  maintain  the  length  of  the  limb  in  its 
full  integrity  after  the  removal  of  all  apparatus,  and  yet  be  sufficiently 
yielding  to  become  slowly  and  gradually  shaped  by  the  action  of  the  muscles 
of  the  limb  when  they  are  left  untrammeled  by  bandages. 

It  not  unfrequently  happens,  that  at  the  end  of  two  or  three  weeks  a 
fractured  bone  is  found  in  a  position  too  faulty  to  be  remedied  by  the  natiiral 
process  just  described.  At  this  period  the  bond  of  union  is  soft  and  yielding, 
and  the  displacement,  if  angular,  may  usually  be  remedied  by  frequent  re- 
adjustment of  the  apparatus,  and  more  particularly  by  bandaging  the  fractured 
fragments  in  opposite  directions,  or  by  the  use  of  pads  and  pressure  thus  exer- 
cised on  the  extremities  of  the  broken  bones.  If  this  period  be  allowed  to 
pass  by,  and  the  fracture  be  allowed  to  become  consolidated,  it  may  be  foiuid 
to  be  so  badly  set  that  it  becomes  necessary  to  forcibly  bend  or  break  the 
callus,  in  order  to  improve  the  condition  of  the  limb.  When  the  displace- 
ment is  angular,  and  the  consolidation  not  very  firm,  as  is  usually  the  case,  this 
may  be  done  readily  enough;  but  if  the  displacement  be  longitudinal,  and 
much  time  have  elapsed  since  the  occurrence  of  the  injury,  it  will  be  diffi- 
cult, if  not  impossible,  to  remove  the  deformity.  The  bending  or  breaking 
of  the  callus  is  best  done  under  the  influence  of  chloroform  :  the  fracture 
being  then  put  up  again,  speedy  and  perfect  consolidation  will  ensue. 
In  this  way  I  have  several  times  remedied  a  faulty  position  in  fractured 
bones,  although  from  six  to  ten  weeks  had  elapsed  from  the  occurrence  of  the 
injury. 

Delayed  Union. — Occasionally,  more  particularly  in  cases  of  fracture 
of  the  femur,  tibia,  and  humerus,  the  union  between  the  broken  fragments 
is  delayed  several  weeks  beyond  the  usual  period  of  perfect  consolidation. 
This  arises,  in  the  majority  of  cases,  from  constitutional  debility,  rather  than 
from  local  causes.  When  it  is  found  at  the  expiration  of  six  or  eight  weeks 
after  the  occurrence  of  simple  fracture  that  the  callus  is  stiU  yielding,  the 
general  health  should  be  improved  by  tonics,  change  of  air,  &c.,  and  the 
limb  securely  put  up  in  starched  or  plaster  of  Paris  bandages.  Indeed,  I 
believe  that  delayed  union  is  much  less  likely  to  occur  in  patients  who  have 
from  the  first  been  treated  by  the  starched  bandage,  and  allowed  to  move 
about,  than  ia  those  who  have  been  confined  to  bed  or  rather  to  the  house  in 
the  ordinary  way. 

Ununited  Fractures  and  False  Joints.— Some  bones,  when  broken,  never 
unite  by  callus  or  plastic  matter,  their  fragments  merely  being  kept  firm  by 
the  intervention  of  the  aponeurotic  structures  of  the  part,  as  is  the  case  with 
the  patella.  This,  which  is  owing  to  a  want  of  apposition  of  the  fragments,  and  ia 
dependent  on  the  condition  of  the  part,  cannot  be  considered  a  diseased 
action. 

It  occasionally  happens,  however,  in  fractures  of  the  shafts  or  of  the  arti- 
cular ends  of  long  bones,  that  proper  luiion  has  not  taken  place  at  the  usual 
time,  or  does  not  take  place  at  all.    This  may  be  owang  to  one  of  three 
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circunistauces.  1.  No  miiting  material  of  a  stronger  kind  than  fibro-cellular 
tissue  has  been  formed ;  2.  The  plastic  matter  that  has  been  tlu-own  out  has 
only  developed  into  fibrous  tissue,  not  having  undergone  osseous  transfornia- 
tion ;  or,  3,  True  bony  union  has  taken  place,  but,  owing  to  some  peculiar 
state  of  the  patient's  health,  the  caUus  has  become  absorbed,  and  the  fracture 
loosened. 

In  the  first  and  third  conditions  ^ye  have  an  Ununited  Fracture;  the  ends  of 
the  bone,  which  ai-e  rounded  and  ebiu-nated,  being  merely  connected  by,  and 
enveloped  in,  a  loose  fibro-cellular  tissue. 

In  the  second  condition  we  have  a  False  Joint,  the  ends  of  the  bone  being 
tied  together  by  strong  fibrous  bands.  The  structure  of  these  false  joints, 
which  has  been  carefully  studied  by  Rokitansky,  presents  two  distinct  varieties. 
In  the  first,  which  partakes  of  the  character  of  a  hinge-joint,  we  find  that  the 
ends  of  the  fi'acture  are  smoothed  and  rounded,  invested  mth  a  dense  fibrous 
periosteum,  and  united  to  one  another  by  thick  bands  of  ligamentous  tissue,  in 
such  a  way  as  usually  to  admit  of  considerable  lateral  movement,  though  some- 
times they  are  tolerably  firm.  In  the  other  variety  the  joint  partakes  of  the 
ball-and-socket  character,  usually  to  a  very  imperfect  degree,  but  sometimes  in 
a  sufficiently  well  developed  manner,  one  end  of  the  bone  being  rounded  and 
invested  by  periosteum,  the  other  cup-shaped,  and  covered  by  firm  smooth 
fibroid  tissue.  The  bones  are  imited  by  a  kind  of  capsule,  in  which  a  synovia- 
like fluid  has  occasionally  been  found. 

The  form  that  the  false  joint  wUl  assume  depends  on  the  action  of  the 
muscles  which  influence  it.  Thus,  when  occurring  in  the  shafts  of  long  bones, 
where  it  is  subjected  to  movements  of  flexion  and  extension,  it  will  assume  the 
hinge  form ;  whilst,  when  it  is  seated  in  the  articular  ends,  where  it  is  more 
sxrbjected  to  movements  of  rotation,  it  will  afi'ectthe  ball-and-socket  character. 

Causes. — The  causes  of  ununited  fracture  and  of  false  joint  are  constitutional 
and  local. 

In  some  cases  the  Constitutional  Cause  appears  to  be  a  cachectic  state  of  the 
system  occurring  from  some  debilitating  disease,  such  as  fever,  phthisis,  scui-vy, 
or  cancer,  or  from  any  depressing  influence,  in  consequence  of  which  there  is  not 
sufficient  reparative  power  for  the  production  or  proper  development  of  the 
plastic  matter,  by  which  the  fractiare  should  be  imited.  If  tliis  have  been 
deposited,  it  may,  imder  the  influence  of  these  constitutional  causes,  again 
become  absorbed,  and  the  fractures  may  thus  be  loosened.  In  such  cases,  on 
the  restoration  of  the  health,  union  Avill  generally  take  place.  In  many  cases 
no  constitutional  cause  for  the  want  of  union  can  be  detected,  the  patient  being 
in  excellent  health,  strong,  and  robust.  In  spontaneous  fractures,  union  seldom 
takes  place  very  readily  or  perfectly. 

Pregnancy  is  said  to  have  a  tendency  to  interfere  with  the  proper  union  of  a 
fracture  ;  this,  however,  I  consider  doubtful,  as  I  have  had  under  my  care,  and 
have  seen,  a  considerable  nvmiber  of  cases  of  fracture  in  pregnant  women,  which 
united  in  the  ordinary  time. 

Age. — Failure  of  union  in  fractures  is  very  rare  in  children,  and  when  it  occurs 
in  them  is  seldom  remediable,  unless  it  be  the  result  of  neglect  or  of  improper 
mechanical  treatment.  It  is  common  at  the  earlier  adult  and  middle  ages. 
Union  will  readily  occur  in  aged  individuals.  Indeed,  advanced  age  appears 
to  exercise  no  adverse  influence  on  the  repair  of  fractures.  I  have  on  two 
occasions,  in  my  own  practice,  known  very  firm  and  perfect  consolidation  of 
fracture  of  the  shaft  of  the  femur  to  take  place  in  women  of  ninety  years  of  age 
and  upwards. 

The  Local  Causes  are  various  and  important.    The  anatomical  condition  of 
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the  fragments,  as  regards  their  vascular  supply,  is  perhaps  that  on  which  want 
of  union  is  most  immediately  dependent.  For  proper  union  to  take  place,  it  is 
necessary  that  the  callus  be  deposited  from  hotli  sides  of  the  fracture.  If  one 
fragment  he  so  situated  that  sufficient  blood  is  not  sent  to  it  for  this  purpose, 
not  only  may  want  of  union,  but  necrosis,  occur.  This  is  exemplified  in  frac- 
tures of  the  superior  articular  ends  of  the  humerus  and  femur.  In  inti"a- 
capsular  fractm-e  of  the  anatomical  neck  of  the  humerus,  the  globular  head, 
being  detached  from  all  its  vascular  connections,  may  necrose.  In  intra- 
capsular fractu.re  of  the  neck  of  the  femur,  the  head  of  the  bone,  still  retaining 
some  vascular  connection  through  the  medium  of  the  ligamentum  teres,  has 
sufficient  blood  fimiished  to  it  to  prevent  its  death,  but  not  enough  to  form 
callus — hence  fibrous  union  takes  place.  In  the  shafts  of  the  long  bones,  the 
degree  of  union  will  be  dependent  in  a  great  measure  on  the  conditions  of  the 
vascular  supply  to  the  fragments,  through  the  medium  of  the  nutritious  artery. 
The  influence  of  the  ruptiu-e  of  the  nutritious  artery  of  the  bone  by  the  line  of 
fracture  running  across  it,  and  thus  interfering  mth  the  vascular  supply  of  one 
of  the  fi'agments,  has  been  investigated  by  Gvieretin ;  and  the  occasional 
occiUTence  of  atrophy  of  the  bone  after  fractiure,  has  been  shown  by  Cmling  to 
be  dependent  upon  the  interruption  of  the  supply  of  arterial  blood  through 
this  vessel.  Gueretin  has  collected  cases  that  tend  to  prove  the  direct  con- 
nection between  the  occurrence  of  ununited  fracture,  and  the  want  of  proper 
arterial  supply  to  one  of  the  fragments.  Thus,  in  the  humerus  the  course  of 
the  nuti'itious  artery  is  from  above  downwards  ;  and  of  thirteen  cases  of 
ununited  fi'acture,  nine  were  foimd  to  be  situated  above  the  canal  in  which  the 
vessel  is  lodged.  In  the  forearm,  where  the  nutritious  artery  passes  from  below 
upwards,  of  eight  cases  of  imunited  fractvu-e,  seven  occurred  below  this  vessel, 
and  only  one  above.  Mr.  Adams  has,  however,  shown  that  the  number  and 
size,  as  well  as  position,  of  the  nutrient  arteries,  vary  considerably  ;  and  hence 
the  objection  that  non-union  may  occur  in  a  fracture  of  any  part  of  the  shaft  of 
a  long  bone,  whereas  the  nutritious  artery  is  only  found  at  one  spot,  can 
scarcely  be  considered  a  very  valid  one.  It  is  certainly  owing,  in  a  great 
measure,  to  tliis  want  of  vascular  supply  to  the  fragment  that  intracapsular 
fractures  almost  invariably  imite  by  fibrous  tissues  rather  than  by  bone  ;  and 
that,  when  bony  union  takes  place,  the  callus  is  chiefly  formed  by  the  surface 
connected  -with  the  shaft.  In  some  cases  of  intracapsular  fracture  of  the 
humerus,  no  union  whatever  takes  place,  the  detached  fragment  necrosing  in 
consequence  of  being  entirely  deprived  of  its  supply  of  blood. 

Some  bones  are  much  more  liable  than  others  to  disunion  of  their  fi-actures. 
According  to  the  statistics  collected  by  Norris,  it  woiild  appear  that  the  femur, 
the  humerus,  the  bones  of  the  leg,  and  of  the  forearm,  and  lastly  the  lower 
jaw,  are  those  in  which  ummited  fractures  most  frequently  occiu-,  and  that  in 
the  order  wliich  has  been  given. 

The  occui-rence  of  ununited  fracture  is  occasionally  attributed  to  the  mobility 
or  want  of  proper  apposition  of  the  fragments,  and  doubtless  in  some  cases  it 
may  be  so  occasioned  :  but  I  believe  that  these  causes  are  not  nearly  so  frequent 
in  their  operation  as  the  constitutional  and  local  conditions  that  have  already 
been  pointed  out.  The  interposition  of  a  piece  of  muscle  between  the  fragments 
may  prevent  union.  Of  this  I  saw  an  interesting  instance  some  years  ago, 
in  which  want  of  union  in  a  fractured  femiu-  was  owing  to  the  entanglement  of 
a  portion  of  the  rectus  muscle  between  the  fragments. 

The  Treatment  of  ununited  fracture  must  not  be  conducted  by  local  means 
only  ;  constitxdional  measures  should  not  be  neglected.  We  cannot  expect  the 
formation  of  firm  and  strong  callus  imless  the  general  health  be  in  a  satisfactory 
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state.  If  callus  have  not  been  formed,  or  if,  after  formation,  it  have  been 
absorbed  under  the  intiuence  of  a  cachectic  state  of  the  system,  the  improve- 
ment of  the  patient's  health,  at  the  same  time  that  the  fractiu-e  is  put  up  again 
firmly,  so  that  the  ends  of  the  bone  are  brought  into  close  apposition,  may 
bring  about  perfect  union.  I  have  had  under  my  care  at  the  Hospital,  a  man 
with  unimited  fracture  of  the  femur  from  absorption  of  the  callus  four  months 
after  the  occurrence  of  the  injury,  mider  the  influence  of  incipient  phthisis  and 
debility  induced  by  want  of  food :  perfect  consolidation  of  the  fracture  was 
produced  by  giving  him  cod-liver  oil  and  good  diet,  with  rest  in  bed  and  a 
starched  bandage  to  the  limb.  Hence  it  is  evident  that  impaired  nutrition 
may  prevent  union,  even  after  a  fractui-e  has  become  consolidated,  and  that 
improvement  of  the  nutritive  activity  of  the  body  may  of  itseK  lead  to  consoli- 
dation of  the  fragments.  If  there  be  no  very  evident  cause  for  the  want  of 
imion,  it  ^vill  occasionally  suffice  to  put  up  the  fractui'e  firmly  in  leather  or 
gutta-percha  splints,  with  a  starched  bandage,  and  then  to  allow  the  patient  to 
move  about  upon  crutches,  so  that  his  general  health  may  not  suffer,  at  the  same 
time  that  a  tonic  plan  of  treatment  is  followed.  I  have  seen  several  cases  in 
which  the  want  of  im.ion  appeared  to  have  resulted  from  too  long  confinement 
of  th'e  patient  to  his  bed,  and  the  consequent  impa,irment  of  his  health,  consoli- 
dation having  taken  place  when  a  more  favourable  hygienic  system  was 
enforced.  This  simple  plan  can,  however,  only  be  useful  if  but  a  short  time,  at 
most  some  months,  have  elapsed  from  the  occurrence  of  the  injury.  In  some 
cases,  the  empiiical  administration  of  mercury  is  attended  with  success.  In  a 
case  of  imunited  fracture  of  the  humerus  that  was  admitted  into  the  University 
College  Hospital  under  Mr.  Liston,  fifteen  weeks  after  the  occurrence  of  the 
injury,  union  was  induced  within  a  month  by  putting  up  the  limb  in  splints, 
and  salivating  the  patient.  When  the  want  of  union  arises  fi-om  malignant 
disease,  nothing  can  be  done. 

At  the  same  time,  with  appropriate  constitutional  treatment,  suitable  local 
means  must  be  employed  to  secure  steafly  coaptation  of  the  fragments.  In  the 
upper  extremity,  this  may  usually  be  done  by  means  of  splints  of  an  ordinary 
character.  In  the  leg,  the  starched  or  plaster  of  Paris  bandage  will  be  found  to 
be  especially  serviceable.  In  the  case  of  imunited  fracture  of  the  thigh,  special 
apparatus  will  be  required  to  secure  complete  fixity  and  steadiness  of  the  limb. 
For  this  purpose,  the  limb  should  be  put  in  an  apparatus,  consisting  of  an  outer 
and  an  inner  iron  rod  having  hinge-joints  opposite  the  hip  and  ankle,  and 
attached  above  to  a  strong  pelvic  band,  and  below  to  the  sole  of  the  boot.  The 
thigh  part  should  be  provided  with  well-padded  spHnts,  which  may  he  screwed 
down  in  opposite  directions  against  the  two  fragments,  so  as  to  hold  them 
firmly  in  contact.  This  instrimient  should  be  worn  for  several  months  ;  and 
by  it  Mr.  Smith,  of  Philadelpliia,  has  succeeded  in  curing  ten  out  of  fourteen 
mnmited  fractiu'es  in  the  lower  extremity.  One  great  recommendation  is,  that 
this  plan  of  treatment  is  entirely  devoid  of  danger,  and  enables  the  patient  to 
take  exercise  whilst  under  treatment.  In  cases  where  there  is  much  shortening 
of  the  limb  and  riding  of  the  fragments,  which  is  especially  apt  to  occur  in  the 
thigh,  it  will  be  necessary  to  employ  extension  of  the  limb  as  well  as  com- 
pression of  the  fragments  against  one  another.  This  extension  may  be  made  by 
the  lateral  iron  rods  of  the  above-described  apparatus  being  constructed  so  as 
to  slide,  and  to  admit  of  extension  by  means  of  a  rack  and  pinion  or  screw 
mechanism  adjusted  to  them,  by  which  the  limb  may  be  gradually  lengthened 
to  any  required  extent. 

When  the  failure  of  union  has  become  very  chronic,  and  a  false  joint  has 
been  formed,  it  wiU  be  necessary  to  employ  operative  procedure  before  union 
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can  be  attained.  All  operations  that  are  nnrlcrtaken  in  these  cases  are  con- 
ducted on  one  of  two  principles  ;  either,  1,  to  excite  such  injlammation  in  the 
false  joint  and  the  neighbouring  tissues,  as  will  lead  to  the  formation  of  lymph 
capable  of  undergoing  osseous  transformation  ;  or  else,  2,  hy  removing  the  false 
joint  altogether,  to  convert  the  case  into  a  recent  compound  fracture,  and  to 
treat  it  in  the  same  way  that  such  an  accident  would  be  managed.  It  can 
easily  be  understood  that  operative  procedures  conducted  on  these  principles 
are  of  too  serious  a  character  to  be  lightly  undertaken,  or  to  be  had  recourse  to 
until  other  measures  have  failed,  the  mortality  following  them  being,  even 
according  to  published  statistics,  considerable,  and  probably  very  much  greater 
than  has  been  laid  before  the  profession. 

1,  Among  the  first  set  of  operations, — those  that  have  in  view  the  Excita- 
tion of  sufficient  Inflammation  to  came  Deposit  of  proper  Plastic  Matter, — the 
simplest  procedure  consists  in  the  introduction  of  acupuncture  needles,  or  in  the 
subcutaneous  section  of  the  ligamentous  band  with  a  tenotome.  In  tliis  way  I 
have  known  union  effected  in  a  patient  of  Mr.  Liston's,  who  had  a  false  joint 
in  the  shaft  of  the  femur  ;  though  not  until  after  the  fracture  had  been  con- 
verted into  a  compound  one,  and  much  danger  and  suffering  incurred.  Four 
years  after  the  consolidation  of  the  ununited  fracture,  the  patient  was  re- 
admitted into  the  Hospital,  under  my  care,  with  fracture  of  the  same  bone  two 
inches  lower  down  than  the  former  injury  ;  on  this  occasion,  union  took  place 
in  the  usvial  manner  and  time  without  any  difficulty. 

The  introduction  of  a  seton  across  the  false  joint,  though  occasionally  suc- 
cessful, is  apt  to  give  rise  to  dangerous  and  even  fatal  consequences,  from 
arterial  hfemorrhage,  erysipelas,  diffuse  inflammation,  and  suppuration  of  the 
limb.  The  threads  must  not  be  left  in  beyond  a  few  days,  when  sufficient 
action  will  have  been  induced.  A  modification  of  the  seton  consists  in  passing 
a  silver  wire  around  the  fracture,  and  gradually  tightening  this,  so  as  to  cut 
through  the  false  joint  at  the  same  time  that  inflammatory  action  is  excited  in 

it.  In  ijerforiuing  this  operation,  it  must  be  borne  in 
mind  that  large  arterial  branches,  and  even  the  main 
trunk,  especially  in  the  thigh,  may  become  firmly 
attached  to  the  callus,  so  that  unless  care  be  taken 
they  may  readily  be  wounded. 

Dieffenbach  has  proposed  to  excite  the  requisite 
degi'ee  of  inflammation  by  driving,  with  a  mallet,  three 
or  four  conical  ivory  pegs  into  holes  bored  by  means  of 
a  gimlet  or  drill  (Fig.  105)  in  the  ends  of  the  fractured 
bone,  which  are  exposed  for  this  purpose.  The  soft 
parts  are  then  to  be  laid  down,  and  after  a  few  weeks 
the  pegs,  which  have  loosened  in  consequence  of  the 
removal  or  absorption  of  their  ends,  should  be  taken 
out.  It  is  not  necessary  or  even  desirable  to  endeavour 
to  pin  together  the  ends  of  the  broken  bone,  but  merely 
to  iiatroduce  the  pegs  into  the  extremities  of  both 
Kg.  105.— Drill  for  treating  fragments  near  to  the  seat  of  fracture.  It  is,  how- 
Faiso  Joint.  ^^^^^  especially  in  ununited  fractures  of  the  humerus, 

that  this  can  be  successfully  done,  the  irritation  of  the  pegs  appearing  to 
occasion  an  effusion  of  a  large  quantity  of  callus  sufficent  for  the  consolidation 
of  the  fracture.  This  operation  I  have  practised  with  great  success  in  several 
instances  of  ununited  fracture  of  the  humerus.  In  one  case  that  was  recently 
imder  my  care,  there  was  a  false  joint  at  the  junction  of  the  upper  and  middle 
Ihirdfi  of  the  bone,  complicated  with  an  elbow  ancliylosed  in  the  straight 
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position ;  here,  after  flexion  of  the  stiff  elbow,  perfect  consolidation  of  the 
humerus  was  effected  by  the  nse  of  live  pins.  In  the  ununited  fructui-es  of  the 
bones  of  the  leg  and  fore-arm,  it  is  also  likely  to  be  serviceable,  but  in  the 
femur  not  so  much  so.  Indeed,  in  the  cases  of  unimited  fracture  of  this  bone, 
I  have  known  more  failures  than  successes  after  this  operation. 

2.  The  operation  of  Removing  the  False  Joint  may  be  performed  by  cutting 
down  upon  it,  and  resecting  the  ends  of  the  bones,  or  else  by  destroying  the 
articulation  with  caustic  potass.  The  excision  of  a  false  joint  is  necessarily  a 
dangerous  operation,  and  by  no  means  a  successful  one  ;  erysipelas,  phlebitis, 
and  difl'use  suppuration  of  the  bone,  occasionally  supei-vening.  Of  39  cases 
collected  by  Norris,  in  which  the  ends  of  the  bones  were  either  resected  or 
scraped,  24  were  cured,  7  derived  no  benefit,  and  6  died.  In  those  cases  of  the 
operation  that  are  successful,  some  shortening  of  the  limb  must  be  expected  to 
result ;  and,  if  the  fracture  be  very  oblique,  it  would  of  course  be  impossible  to 
remove  more  than  a  very  limited  portion  of  it,  and,  consequently,  very  perfect 
union  could  scarcely  be  anticipated.  The  application  of  caustics  to  the  exposed 
bones  is  so  coarse  and  uncertain  a  method  as  to  find  but  little  favour  amongst 
Surgeons  of  the  present  day. 

On  reviewing  the  various  methods  that  have  been  recommended  for  the  re- 
establishment  of  union  between  the  separated  fragments,  it  would  appear  that 
the  excitation  of  proper  inflammatory  action  by  the  introduction  of  the  seton, 
or  by  driving  in  ivory  pegs,  promises  the  most  satisfactory  result.  It  is  by  no 
means  necessary  to  remove  the  fibrous  band  that  intervenes  between  the  frag- 
ments in  cases  of  false  joint ;  for,  if  the  proper  amoimt  of  inflammatory  action 
be  set  up,  this  either  undergoes  osseous  transformation,  or  a  sufiicient  quantity 
of  callus  is  thrown  out  aroimd  it  to  consolidate  the  li'acture.  If  iinion  should 
fail  to  be  accomplished,  and  the  false  joint  were  situated  in  the  femur  or  the 
bones  of  the  leg,  the  limb  might  be  so  useless  and  cumbersome  to  the  patient, 
that  amputation  might  be  required  as  a  last  resource. 


CHAPTEE  XIX. 


SPECIAL  FRACTURES. 
In  considering  the  nature  and  treatment  of  fractures  of  particular  bones,  we 
shall  at  present  confine  our  remarks  to  Fractures  of  the  Face,  Ribs,  and  Extre- 
mities. Injm-ies  of  the  Bones  of  the  Head  and  Spine  derive  their  principal 
interest  and  importance  from  their  complication  with  lesion  of  the  internal 
and  contained  organs  ;  hence  the  consideration  of  these  will  be  deferred  to 
special  Chapters. 

FRACTURES  OF  THE  FACE  AND  RIBS. 
Nasal  Bones.— These,  being  thin  as  well  as  exposed,  are  not  unfrequently 
broken.  Wlien  fractured,  they  may  remain  undisplaced,  but  are  more  com- 
monly depressed  ;  the  ridge  of  the  nose  being  beaten  in.  The  swelling  and 
ecchymosis  that  usually  attend  their  fracture  render  detection  difficult,"  and 
must  be  reduced  before  any  treatment  is  adopted.  The  bone  which  is  depressed 
should  be  raised  with  the  broad  end  of  a  director,  or  by  the  introduction  into 
the  nostril  of  a  pair  of  polypus  forceps,  which  expand  in  opening,  and  push  the 
bone  into  proper  position. 
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If  tlie  septum  alone  be  broken,  tlie  same  treatment  must  be  adopted  towards 
it.  Usually,  after  it  has  been  replaced,  the  position  is  maintained  :  but  in 
some  cases,  where  there  is  a  tendency  to  sinking  of  the  nostrils,  the  introduction 
of  a  plug  into  the  nai-es  will  be  required  to  replace  and  retain  the  bones.  The 
haemorrhage,  which  is  usually  rather  abundant,  may  be  stopped  by  the  appli- 
cation of  cold  ;  but  occasionally  the  nostrils  require  plugging.  If  the  lachrymal 
hone  be  broken  together  with  the  nasal,  the  ductus  ad  nasiim  may  be  obstructed, 
and  the  course  of  the  tears  diverted.  In  an  injuiy  of  this  kind,  I  have  seen 
extensive  emphysema  of  the  eyelids  and  forehead  occur  on  the  patient  attempt- 
ing to  blow  his  nose.  In  some  cases,  the  injury  inflicted  to  the  nasal  bones 
extends  tlu'ough  the  ethmoid  to  the  base  of  the  brain,  and  may  thus  occasion 
death.  This  I  have  seen  happen  from  a  severe  blow  on  the  face  with  a  piece  of 
wood. 

Malab  and  Upper  Jaw  Bones. — These  are  seldom  broken  unless  great 
and  direct  violence  have  been  employed,  and  their  fracture  is  usually  accom- 
panied by  external  wound,  as  in  gun-shot  injuries  of  these  parts.  More  com- 
monly the  alveolar  processes  are  detached,  and  the  teeth  loosened.  The  treat- 
ment then  consists  in  binding  the  teeth  together  with  gold  wire.  In  some  rare 
cases,  all  the  bones  of  the  face  appear  to  have  been  smashed  and  separated 
from  the  skull  by  the  infliction  of  great  violence.  Thus,  South  relates  the  case 
of  a  man  who  was  struck  on  the  face  with  a  handle  of  a  crane,  and  in  whom 
all  the  bones  were  separated  and  loosened,  "feeling  lilce  beans  in  a  bag." 
Vidal  records  the  case  of  a  man,  who,  by  a  fall  from  a  great  height,  separated 
all  his  facial  bones.  In  fractures  of  the  zygoma,  the  fragments  may  be  driven 
into  the  temporal  muscle,  and  produce  so  much  difficulty  to  mastication  as  to 
require  removal. 

In  Grun-Shot  Injuries  of  the  Face,  there  is  usually  great  splintering  of  the  bone. 
As,  however,  the  vitality  of  the  part  is  great,  necrosis  is  not  so  likely  to  ensue 
here  as  elsewhere ;  and  tlie  partially  detached  and  loosened  fragments  may 
accordingly  be  put  back  into  position,  and  will  usually  recover  themselves. 
There  are,  however,  two  principal  dangers  in  these  cases  ;  viz.  haemorrhage, 
either  primary  or  secondary,  and  abundant  fetid  muco-piu'itbrm  discharge.  The 
primary  haemorrhage  usually  ceases  spontaneously,  or  on  the  application  of 
cold.  If  secondary,  it  may  be  arrested  by  cold,  by  plugging,  and  pressure  ;  or, 
if  continuous,  and  from  deep  sources,  may  possibly  require  ligatiu-e  of  the 
carotid.  The  fetid  secretion  from  these  wounds  is  not  only  a  source  of  great 
discomfort  to  the  patient,  but  of  positive  danger,  as,  by  its  miasmatic  effluvia, 
or  by  finding  its  way  into  the  stomach,  it  may  occasion  typhoid  sjonptoms. 
This  risk  is  best  obviated  by  scrujDulous  attention  to  cleanliness,  by  repeated 
injections  with  warm  water  or  chlorinated  lotions. 

Lower  Jaw. — This  bone  is  fi-equently  broken,  owing  to  its  prominent  situa- 
tion ;  though  its  arched  shape  enables  it  to  resist  all  but  extreme  degrees  of 
Adolence.  Fractures  of  this  bone  are  often  compound,  sometimes  in  conse- 
quence of  external  woXind,  but  more  frequently  from  the  laceration  of  the  gmu 
causing  them  to  communicate  with  the  external  air.  Not  unfrequently,  they 
are  comminuted. 

Fractiu'e  of  the  lower  jaw  may  occur  in  various  situations.  I  have  seen  it 
most  frequently  in  the  body  of  the  lone  near  the  symphysis,  extending  between 
the  lateral  incisor  and  the  canine.  The  symphysis  itself  is  not  so  commonly 
fractiu-ed,  the  bone  being  thick  in  this  situation.  The  angle  is  more  frequently 
broken.  The  coronoid  process  can  only  sufter  fracture  from  the  most  severe 
and  direct  external  injury,  as  from  a  bullet- wound.  The  neck  of  t]ie  condyle  is 
occasionally  broken  across. 
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Fractures  near  the  sympliysis  are  usually  vertical.  Those  near  the  angle  are 
commonly  oblique  from  before  backwards,  so  that  a  long  spiculum  of  the  outer 
table  is  connected  -with  the  posterior  fragment  of  the  inner  table. 

These  fractures  are  sometimes  double,  either  symmetrically  so,  or  more 
frequently  one  on  the  side  near  the  symphysis,  and  the  other  near  the  angle. 

The  Sitjns  of  fracture  of  the  lower  jaw  are  very  obvious.  The  great  mobility 
of  the  fragments,  the  crepitus,  the  irregularity  of  the  line  of  teeth  and  of  the 
arch  of  the  jaw,  laceration  of  and  bleeding  from  the  gums,  and  dribbling  of 
saliva,  indicate  im equivocally  the  nature  of  the  injury.  The  displacement  and 
mobility  of  the  fi-actiu-e  are  greater,  the  nearer  it  is  to  the  symphysis.  If  the 
bone  happen  to  be  broken  on  both  sides  of  this  line,  the  middle  fragment  is 
much  dragged  out  of  place  by  the  depressor  muscles  attached  to  it  ;  indeed,  in 
all  double  fi'actures  the  displacement  is  very  great.  In  fracture  about  the 
angle  and  lower  part  of  the  ramus,  the  deformity  is  not  so  great,  OAving  to  the 
muscles  that  coat  and  protect  each  side  of  the  bone  in  tliis  situation  preventing 
the  fragments  from  being  displaced.  When  the  neck  of  the  condyle  is  broken 
thi'oiigh,  that  process,  coming  rmder  the  influence  of  the  external  pterygoid 
muscle,  is  often  a  great  deal  displaced. 

When  the  fracture  is  near  the  symphysis,  the  dental  canal  necessarily  escapes  ; 
but  when  it  is  further  back  in  the  body  of  the  bone,  and  especially  near  the  angle, 
the  canal  must  necessarily  be  implicated.  It  is  remarkable,  however,  that  the 
inferior  dental  nerve  usually  escapes  injury  or  division  in  many  cases  altogether, 
in  others  for  several  days,  until  perhaps,  owing  to  great  displacement  or  to 
some  effort  of  reduction,  it  may  be  torn  across.  When  this  happens,  the  soft  parts 
of  the  lower  lip,  supplied  by  the  submental  branches,  are  necessarily  for  a  time 
paralysed,  but  they  soon  recover.  I  have  never  knowa  any  permanent  mischief 
from  this  cause,  or  from  the  haemorrhage  following  laceration  of  the  inferior 
dental  artery. 

The  Treatment  is  simple  enough  in  principle,  though  often  not  very  easy  of 
accomplishment.  It  consists  in  maintaining  the  parts  in  apposition  by  suitable 
apparatus  for  four  or  five  weeks,  during  which  time  mastication  must  be  inter- 
dicted, the  patient  Kving  on  sops,  soups,  and  fluid  nourishment  of  all  kinds,  and 
talking  being  prohibited.  The  apparatus  that  commonly  suffices  consists  of  a 
gutta-percha  splint  (Fig.  106)  moulded  to  the  part  (Fig.  107),  properly  padded, 
and  fixed  on  with  a  four-tailed  bandage  ;  the  two  fore-ends  of  wliich  are  tied 


Fig.  106.-Gutta  Percha  Splint :  Original  Shape.  Pig.  107.-Gutta  Percha  Splint, 

moulded  to  Shape  of  Jaw. 

behind  the  neck,  whilst  the  other  two  are  knotted  over  the  top  of  the  head 
(Fig.  108).  When  the  ramus  is  broken,  the  side  of  the  paste-board  cup  splint 
should  be  made  proportionately  long.  The  teeth  in  these  cases  requfi-e  special 
attention.  Any  that  are  loosened  must  be  left  in,  as  they  wiU  soon  contract 
adhesions,  and  fix  themselves  firmly  ;  and,  if  necessary,  they  may  be  tied  to 
the  sound  teeth  with  silver  wire,  or  dentists'  silk.  But  although  metallic  wii-e  is 
occasionally  needed  for  the  purpose  of  securing  loosened  teeth,  it  is  of  no  service 
in  tpng  together  the  tectli  for  the  purpose  of  more  accurately  fixing  the 
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broken  fragments.  Care  must  he  taken  that  any  tootli  that  may  liave  been 
forced  out  of  its  alveolus  and  dropped  between  the  fragments  be  removed 
from  this  situation ;  as,  in  one  case  where  a  tooth  was  overlooked  in  this 
position,  no  union  of  the  fracture  took  place  till  it  had  been  removed.  When 
depression,  especially  near  the  symphysis,  is  considerable,  a  clamp  apparatus 

which  fixes  the  chin  and  line  of  teeth,  invented 
by  Lonsdale,  answers  the  purpose  of  steadying  the 
fragments  extremely  well.  When  the  fracture  is 
double,  one  fissure  occuring  near  the  symphysis,  the 
other  near  the  angle,  there  is  often  very  considerable 
difficulty  in  bringing  the  fi'agments  into  anything 
like  good  position  without  the  aid  of  some  special 
apparatus.  In  such  cases  a  metal  j)late  should  be 
acciu-ately  moulded  and  fitted  to  the  teeth,  and  at- 
tached to  Lonsdale's  clamp  or  to  a  stem,  and  fixed 
to  a  horse-shoe  shaped  gutta-percha  splint  placed 
under  the  jaw,  so  as  to  keep  the  whole  steady  and 
solid.  Union  generally  takes  place  readily  and  very 
'''^■Fraci;;^e^rL^eTaw:''*°  Perfectly  in  fractures  of  the  jaw,  though  it  is  some- 

what  slow  at  first,  and  the  fragments  continue  mobile 
for  some  weeks.  But  the  vascular  supply  of  the  bone  is  abundant,  and  repara- 
tive action  correspondingly  perfect. 

In  Fractures  of  the  Body  of  the  Lower  Jaw  hy  Gun-Shot  Injury,  there  is  great 
comminution  and  splintering  of  the  bone,  followed  by  copious  and  fetid  dis- 
charge, Avhich,  being  in  part  swallowed,  may  reduce  the  patient  to  a  state  of 
extreme  debility  or  induce  symptoms  of  a  typhoid  character,  which  may  prove 
fatal.  In  these  cases,  Dupuytren  recommends  the  lower  lip  to  be  cut  through, 
the  splinters  taken  away,  and,  if  necessary,  a  portion  of  the  bone  resected,  so  as 
to  convert  the  wound  into  one  similar  to  what  results  after  the  partial  removal 
of  the  lower  jaw  for  disease  of  the  bone. 

Fracture  of  the  Hyoid  Bone  is  of  very  rare  occurrence  ;  and,  though 
usually  the  result  of  direct  violence,  as  a  forcible  grasp,  has  been  seen  by 
OUivier  D'Angers  to  occur  from  muscular  action.  The  signs  are  always  very 
obvious.  The  fragments  form  a  sharp  salient  angle  :  there  is  much  pain  and 
irritation,  increased  by  speaking  and  deglutition.  There  is  usually  salivation  ; 
and  considerable  difficulty  in  breatliing  may  be  present.  Reduction  is  accom- 
plished by  pressing  the  fragments  into  apposition,  either  externally  or  by 
passing  the  finger  into  the  mouth.  Should  one  piece  of  the  bone  be  driven 
much  in,  it  might  possibly  reqviire  to  be  drawn  forwards  "with  a  tenaculum. 
The  head  should  then  be  fixed  with  a  stiff  pasteboard  collar  to  prevent  dis- 
placement. 

Fracture  of  the  Ribs  and  Costal  Cartilages. — These  injuries  com- 
monly arise  from  direct  violence,  the  part  that  is  struck  being  driven  in  towards 
the  thoracic  cavity,  and  thus  broken.  In  other  cases,  the  fracture  occurs 
from  indirect  violence,  the  fore-part  of  the  chest  being  forcibly  compressed,  so 
that  the  rib  is  bent  outwards,  and  thus  snaps.  When  the  injury  is  the 
result  of  direct  violence,  the  pleura,  limg,  liver,  or  diaphragm,  may  be  wounded, 
thus  giving  rise  to  the  most  serious  and  fatal  consequences,  such  as  haemorrhage, 
emphysema,  and  inflammation  of  the  parts  injirred.  When  it  is  occasioned  by 
indirect  violence, the  thoracic  organs  maybe  contused  and  thus  injured ;  although, 
as  the  fracture  takes  place  in  a  direction  outwards,  they  are  not,  in  the  circum- 
stances, liable  to  be  punctured  by  the  fragments.  In  some  rare  cases  the  ribs 
have  been  known  to  be  broken  by  the  violent  contraction  of  the  abdominal 
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muscles  during  parturient  efforts.  Fractures  of  the  ril)s  may  be  single, 
one  only  being  broken  ;  multiple,  several,  or  even  the  whole  of  the  ribs  on  one 
side,  or  several  on  both  sides,  being  fractured  ;  simple,  as  in  ordinary  violence  ; 
and  compound,  as  in  gun-shot  injuries. 

Any  one  of  the  ribs  may  be  broken,  and  frequently  several  are  fractured  at 
the  same  time.  The  middle  true  ribs  are  those  that  most  frequently  give  way, 
being  most  exposed,  and  at  the  same  time  fixed.  The  fii'st  and  second  ribs  are 
seldom  broken,  being  protected  by  the  clavicle  and  shoulder  ;  when  they  are 
fi-actured,  the  injury  is  always  very  dangerous,  on  account  of  the  importance  of 
the  subjacent  structures.  The  lower  ribs,  being  less  firmly  fixed  than  the  others, 
conamonly  escape,  unless  very  great  and  direct  violence  be  inflicted  upon  them. 
Any  part  of  a  rib  may  be  broken  by  direct  violence  ;  but  when  the  fractm-e  is 
the  result  of  compression  of  the  chest,  it  is  usually  the  convexity  or  the  neigh- 
bourhood of  the  angle  of  the  rib  that  gives  way.  These  fractures  most  com- 
monly occur  in  elderly  people,  in  whom  the  elasticity  of  the  thoracic  parietes 
has  lessened  as  the  result  of  age. 

Sym2}to7ns.— The  chief  symptom  complained  of  is  a  sharp  pricking  and 
catching  pain  at  the  seat  of  injury,  increased  by  breathing  deeply,  or  by 
coughing.  In.  order  to  avoid  this,  the  inspirations  are  shallow,  and  the 
breathing  is  principally  diaphragmatic  and  abdominal.  On  laying  the  hand 
over  the  seat  of  injury,  and  desiring  the  patient  to  cough,  crepitiis  may  often 
be  felt ;  and  in  most  cases  this  is  audible  on  applying  the  ear  to  the  chest. 
Occasionally  the  outline  of  the  rib  will  be  foimd  to  be  irregular  ;  and  in  some 
instances,  where  several  ribs  are  broken,  the  whole  side  of  the  chest  is  flattened 
and  depressed.  Besides  these  local  symptoms,  special  phenomena  resulting 
from  the  complication  of  wound  or  laceration  of  the  pleura  or  lung,  such  as 
spitting  of  blood,  pneimiothorax,  or  emphysema,  may  occur.  These  complica- 
tions occur  much  less  frequently  than  might  d  priori  be  supposed,  owing  to  the 
fracturing  force  usually  causing  the  rib  to  bend  outwards,  and  thus  to  break 
away  from,  instead  of  into  the  chest.  The  danger  of  fractured  ribs  depends 
entirely  on  the  thoracic  complications,  and  these  will  chiefly  be  occasioned  by 
one  of  two  conditions  ;  either  the  forcible  driving  in  of  the  fractm-ed  end  of 
one  rib,  so  that  the  pleivra  and  lung  become  wounded  by  the  sharp  and  ragged 
ends  of  the  fragment ;  or  else  by  a  lai-ge  number  of  ribs  being  broken  by 
a  severe  squeeze  of  the  chest,  and  the  thoracic  organs  injured  by  the  general 
compression  they  thus  sustain.  It  is  surprising,  however,  what  an  extent  of 
injury  may  take  place  in  this  way,  and  yet  no  serious  consequences  ensue.  I 
have  had  imder  my  care  a  young  man  who,  in  consequence  of  a  crush  of  the 
chest  in  a  railway  accident,  had  the  upper  seven  ribs  broken  on  the  right  side, 
and  the  lower  five  on  the  left,  the  chest,  especially  on  the  right  side,  being 
greatly  flattened,  but  who  recovered  without  a  bad  symptom.  In  gun-shot 
injuries  of  the  chest,  with  splintering  of  the  ribs,  there  is  always  wound  of  the 
contained  organs,  which  becomes  the  main  source  of  attention  on  the  part  of 
the  Surgeon. 

Treatment— In  treatmg  fractured  ribs,  the  Surgeon  need  not  concern  himself 
so  much  about  the  union  of  the  fracture,  as  about  the  prevention  of  pain  to  the 
patient  in  breathing,  and  of  the  subsequent  occurrence  of  serious  inflammation 
or  other  mischief  wthin  the  chest. 

Any  displacement  tliat  may  exist  usually  remedies  itself  without  the 
necessity  of  the  Surgeon  interfering.  The  chest-wall,  even  when  extensively 
flattened,  gradually  expands  under  the  influence  of  the  respiratory  movements. 
If,  however,  a  portion  of  the  rib  continue  depressed,  it  had  most  certainly 
better  be  left  so  :  the  suggestions  that  have  been  made  for  elevating  these  frac- 
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tures  by  means  of  sharp  hooks  and  screw-probes,  being  more  likely  than  the 
continuance  ol'  the  depression  to  occasion  serious  mischief  to  the  contents  of  the 
thorax.  In  order  to  prevent  undue  motion  of  the  broken  bone  and  consequent 
iiTitation  produced  by  its  puncturing  the  pleura,  or  lung,  the  movements  of  the 
injui'ed  part  of  the  chest  may  be  restrained  by  the  application  of  a  broad  flannel 
roUer,  or  of  a  laced  napkin  roiuid  it.  Instead  of,  or  in  addition  to  these  means, 
I  have  for  many  years  past  found  it  more  useful  to  apply  a  roll  of  adhesive 
plaster  romid  the  chest.  The  plaster  must  be  about  a  foot  in  width,  and  should 
be  sufficiently  long  to  make  one  and  a  half  turns  round  the  body.  It  should  be 
applied  veiy  tightly,  and  may  be  left  on  for  ten  days  or  a  fortnight,  when  it 
may  require  reapplication.  It  sujDports  the  chest  more  firmly  and  evenly  than 
an  ordinary  bandage,  affording  the  patient  great  comfort.  If  the  lower 
ribs  be  broken,  the  diaphi-agm  may  become  inverted  by  the  projection  inwards 
of  the  fractm-ed  bone ;  and  if  the  plaster  and  bandage  be  applied  too 
tightly,  spasmodic  action  of  that  muscle  may  ensue,  occasioning  distressing 
dyspnoea. 

In  gun-shot  injuries  of  the  chest  with  splintering  of  the  ribs,  all  broken 
spicula  of  bone  must  be  carefid^ly  picked  out,  and  the  wound  lightly  covered 
with  water  dressing.  In  such  cases,  the  grave  injuries  usually  sustained  by  the 
intrathoracic  organs  will  absorb  the  Surgeon's  attention ;  and  for  their  treat- 
ment I  must  refer  to  Chapter  xxvi. 

The  prevention  of  inflammatory  action  must  be  attempted,  by  the  employ- 
ment of  bleeding  if  necessary ;  but  cei-tainly  by  the  adoption  of  a  spare  diet 
and  complete  rest.  Any  complication  that  may  occur,  such  as  emphysema, 
or  inflammation  of  the  lungs  or  pleura,  must  be  treated  in  accordance  with 
the  principles  that  will  be  laid  down  in  speaking  of  Injuries  of  the  Chest 
generally. 

It  occasionally  happens  tliat  fractiu-e  of  one  or  more  of  the  Costal  Cartilages, 
especially  the  fifth,  sixth,  seventh,  or  eighth,  is  produced  by  direct  violence. 
They  may  be  separated  from  their  junction  with  the  rib,  or  broken  across  the 
middle.  The  existence  of  fracture  may  be  determined  by  the  pain  on  pressure, 
mobility  and  irregularity  at  the  seat  of  injury.  The  same  treatment  is  required 
for  this  fracture  as  for  a  broken  lib  ;  the  broken  cartilage  most  commonly 
uniting  by  a  bony  callus  Avhich  surroimds  the  fractured  ends. 

Fracture  of  the  Sternum. —  The  sternimi  ia  not  often  broken.  Its 
fractiu'e  can  only  occur  from  very  severe  and  direct  violence  ;  and  when  this  is 
applied  on  the  fore  part  of  the  chest,  the  ribs  or  costal  cartUages  are  more  liable 
to  sufi'er.  The  elastic  support  fiu-nished  to  the  sternum  by  these  structures, 
explains  in  a  great  measiu'e  the  rarity  of  its  fracture.  It  has  been  kno■n^l 
to  be  broken,  though  very  rarely,  by  violent  straining  muscular  efforts  dm-iug 
parturition. 

Its  fractures  are  always  transverse,  usually  single,  but  sometimes  multiple. 
I  have  seen  it  broken  into  tliree  nearly  equal  fi-agments  by  a  fall  from  a 
scaflbld. 

The  displacement  of  one  of  the  fragments  is  sometimes  considerable  ;  but 
even  if  it  be  not,  the  very  superficial  situation  of  the  bone  will  always  enable 
the  Surgeon  to  judge  of  the  exact  nature  of  the  injury  it  has  sustained,  the 
signs  of  which  resemble  those  of  a  fractured  rib. 

The  Treatment  must  be  conducted  on  the  same  principles  as  in  a  broken  rib, 
and  presents  nothing  deserving  of  special  attention.  Indeed,  when  fractm-e  of 
the  sternum  occurs  fi-om  external  violence,  it  is  commonly  associated  with 
fracture  of  the  libs,  near  the  angles  ;  and  then  the  chest-bandage  or  plaster 
answers  equally  for  both  injuries.    Should  the  sternum  be  broken  during 
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pai'tmition,  the  patient  slioiikl  be  made  to  sit  up  in  bed,  with  the  shouklers 
supported  and  leaning  forwai'ds  sliglitly,  so  as  to  take  off  the  tension  of  the 
abdominal  muscles. 

FRACTURES  OF  THE  UPPER  EXTREMITY. 

The  Clavicle  is  often  broken,  for  three  reasons;  first,  owing  to  its 
exposure  to  direct  violence  ;  secondly,  to  its  action  in  keeping  the  shoulder 
at  a  proper  distance  from  the  trunk,  and  thus  receiving  all  shocks  trans- 
mitted thi-ough  the  shoulder  in  a  horizontal  direction  to  the  trunk  ;  and 
thirdly,  being  the  only  direct  osseoiis  support  of  the  upper  extremity,  it 
receives,  by  transmission  through  the  scapula,  every  shock  that  is  communi- 
cated to  the  hand  when  the  arm  is  in  an  extended  position.  Notwith- 
standing it.s  exposure  to  direct  violence,  it  is  comparatively  seldom  broken 
by  injiuy  so  received,  but  it  far  more  often  is  fractured  by  indii'ect  violence, 
as  blows  on  the  shoulder  and  falls  on  the  hand,  which  are  common  causes 
of  fractured  clavicle.  This  bone  would  be  more  freqiiently  broken  than  it  is, 
were  it  not  that  it  resembles  two  segments  of  a  circle  looking  in  opposite 
directions,  so  as  to  form  an  S  shape,  which  admirably  enables  it  to  withstand 
indirect  violence. 

The  cla'V'icle  is  occasionally  fractured  by  muscidar  action — ^more  particularly 
by  back-handed  blows  ;  when  the  accident  occurs  from  this  cause,  it  is  usually 
about  the  middle  of  the  bone,  and  on  the  right  side. 

Fractures  from  direct  violence  are  usvially  transverse  or  comminuted.  From 
indirect  violence  they  are  oblique.  The  latter  are  attended  by  niuch  more 
deformity  than  the  former. 

Fractures  of  this  bone  in  infants  and  young  children  are  usually  transverse, 
and  sometimes  the  bone  is  merely  bent,  or  is  fractured  on  one  side  only. 
The  injiiry  is  usually  occasioned  by  falling  out  of  bed.  Such  accidents 
are  frequently  overlooked  by  careless  nurses  ;  but,  the  child  crying  when- 
ever the  ann  is  moved,  attention  is  directed  to  the  part,  and  the  Surgeon 
then  finds  some  deformity,  vntli  a  node-like  swelling  above  the  middle  of  the 
bone. 

Both  clavicles  are  occasionally,  though  rarely,  fractured.  In  one  such  case, 
which  was  under  my  care  at  University  College  Hospital  in  1861,  the  patient, 
a  young  man  of  20,  had  sustained  this  injury,  and  had  twelve  ribs  broken  as 
well,  in  a  railway  accident.  Notwithstanding  this  serious  comjolication,  he 
made  an  excellent  recovery. 

The  cla^dcle  may  be  fractured  in  three  situations.  1.  Most  frequently  the 
Great  Convexity  is  broken  ;  the  bone  benduig  here  when  pressed  upon  from  its 
extremity,  the  curve  becoming  increased,  and  at  last  giving  way.  Tliis  fracture 
may  arise  from  direct  violence,  but  usually  is  the  residt  of  falls  on  the  hand  or 
shoulder.  2.  It  may  be  fractured  nearer  the  acromion,  under  the  Acromio- 
clavicular ami  C'oraco-clavicular  Ligaments.  3.  Its  Tip  may  be  broken  off 
externally  to  the  outennost  point  of  insertion  of  the  trapezoid  ligament, 
between  it  and  the  acromion.  These  latter  two  fractures  can  scarcely  occur 
from  indirect,  but  are  almost  always  the  result  of  dfrect  violence. 

The  Signs  will  depend  upon  the  seat  of  fracture.  When  the  bone  is  broken 
hetioeen  the  conoid  and  trapezoid  ligaments,  there  is  little  if  any  displacement, 
but  pain  on  pressure,  some  crepitus  on  moving  the  shoulders,  and  slight 
irregularity  in  running  the  finger  along  the  bone.  When  the  fracture  is 
external  to  the  trapezoid  ligaments,  there  is  a  remarkably  oblique  displacement 
of  the  scapular  fragment,  tlie  articular  surface  of  which  is  turned  forwards  and 
inwards,  with  a  slight  inclination  downwards,  nearly  at  riglit  angles  to  the  rest 
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of  the  bone,  apparently  by  the  dragging  of  the  weight  of  the  fihonhler,  the 
point  of  which,  witli  the  scapula,  is  rounded  forwards  (Fig.  110).    When  the 

fractui'e  occurs  about  the  middle  of  the  hone,  or  at  any 
part  on  the  the  sternal  side  of  the  scapular  ligaments, 
;/   there  is  a  remarkable  degree  of  deformity,  owing  to 

Pig.  109. -Healthy  ciavidl    ^  ^"P^'^  displacement  of  the  outer  fragment  inwards, 

do\rawards,  and  slightly  backwards.  This  displace- 
ment is  owing  to  two  causes,  one  of  which  is  mecha- 
nical and  the  other  muscular.  The  displacement 
downwards  is  owing  to  the  weight  of  the  arm  dragging 
the  fi-agment  down.  The  displacement  inwards,  with 
rotation  of  the  shoulder  forwards  and  pointing  of  the 
^''i^^T^^.^^  sternal  end  of  the  outer  fragment  backwards,  is 
™ent.  owing  to  muscular  action,  and  is  due  to  the  action 

of  the  muscles  that  pass  from  the  trunk  to  the  shoulder  dra-\ving  the  scapula 
and  the  whole  of  the  upper  extremity  forwards  and  inwards  towards  the  mesial 
line,  when  the  support  of  the  clavicle  is  removed.  The  outer  extremity  of  the 
inner  fragment  appears  to  be  elevated,  the  skin  being  drawn  tensely  over  it  ; 
but  this  is  rather  owing  to  the  depression  of  the  outer  portion  of  the  bone  ;  it 
is  in  reality  kept  fixed  by  the  antagonism  between  the  stemo-cleido-mastoid 
and  great  pectoral  muscles.  On  looking  at  a  patient  with  fractui-e  of  the 
clavicle  in  this  situation,  the  nature  of  the  injury  is  at  once  evident.  The 
flattening  of  the  shoulder,  with  its  point  approximated  towards  the  sternum  ; 
the  great  prominence  formed  by  the  inner  end  of  the  fragment,  over  which  the 
skin  is  tightly  stretched  ;  the  sudden  depression  under  this,  and  the  crepitus, 
which  can  be  easily  induced  by  raising  and  rotating  the  shoulder  at  the  same  time 
that  the  elbow  is  pressed  to  the  side,  indicate  in  the  most  unequivocal  manner 
the  nature  of  the  injury.  The  attitude  of  the  patient  is  remarkable  ;  he  sits, 
leaning  his  head  down  to  the  affected  side,  so  as  to  relax  the  muscles,  and 
supports  his  elbow  and  fore-arm  in  the  sound  hand,  in  order  to  take  off  the 
weight  of  the  limb. 

Comminuted  Fracture  of  the  Clavicle  from  direct  violence  is  often  a  serious 
accident,  as  the  subclavian  vein  and  subjacent  plexus  of  nerves,  or  the  upper 
part  of  the  chest,  may  he  seriously  injivred.  In  a  case  of  this  kind  that  was 
imder  my  care  some  time  since,  the  subclavian  vein  was  apparently  woimded, 
great  extravasation  of  blood  taking  place  about  the  shoulder  and  neck,  and  the 
circulation  through  the  veins  of  the  arm  being  so  much  interfered  with  as  to 
tlireaten  gangrene.  The  case,  however,  did  perfectly  well  imder  the  con- 
tinuous application  of  arnica  lotions  to  the  shoulder,  and  attention  to  the 
position  of  the  arm. 

Treatment. — There  are  few  fractures  for  the  cure  of  which  so  great  a  variety 
of  ingenious  and  complicated  contrivances  has  been  devised,  as  those  of  the 
clavicle,  and  there  are  few  in  which  so  much  ingenuity  has  been  displayed  in 
vain ;  for,  however  perfect  the  apparatus  may  appear  to  be,  it  seldom  answei-s  tlie 
purpose  in  view,  viz.,  to  cure  the  fracture  witliout  deformity.  I  believe  that 
more  may  be  done  with  a  little  skill  and  patience  by  simj)le  means,  than  by 
the  most  elaborate  mechanical  contrivances. 

"When  the  fracture  occurs  at  the  tip  of  the  acromial  end  of  the  clavicle, 
there  is  little  if  any  linear  displacement  of  the  broken  bone ;  and  a  figure- 
of-8  bandage  round  the  shoulders,  and  keeping  the  arm  in  a  sling, 
prevent  the  tendency  to  rotation  of  the  shoulder  forwards.  Wlien  tlie  bone  is 
broken  underneath  the  scapulo-clavicular  ligaments,  there  is  but  little  displace- 
ment, and  the  same  treatment  will  suffice. 
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But  when  the  fracture  is  situated  towards  the  middle  of  the  bone,  or  indeed 
at  any  point  to  the  inside  of  these  ligaments,  then  the  management  is  more 
difficult ;  and  there  are  three  principal  indications  to  be  attended  to  in  order  to 
correct  the  triple  displacement  of  the  scapular  fragment. 

1.  By  making  a  fulcrum  of  a  thick  wedge-shaped  cushion  with  its  broad  end 
iipwai-ds  in  the  axilla,  and  then  brmging  the  elbow  closely  to  the  side,  the 
humerus  is  made  to  act  as  a  lever  and  draw  the  shoulder  and  the  scapular  frag- 
ment outwards,  thus  correcting  the  displacement  inwards.  2.  By  pressing  the 
elbow  well  backwards,  behind  the  lateral  median  line  of  the  body,  the  tendency 
to  rotation  forwtu-ds  of  the  shoulder  is  removed.  3.  By  elevating  the  shoulder, 
and  taking  off  the  weight  of  the  arm  by  means  of  a  short  sling  that  passes  well 
under  the  elbow,  the  displacement  do^vrnwards  is  remedied.  By  these  simple 
means  the  triple  displacement  of  the  outer  fragment  is  corrected.  But  the 
great  difficulty  consists  in  keeping  the  fracture  in  a  good  position  ;  and  when  it 
is  oblique,  this  becomes  almost  impossible,  so  that  a  cure  without  nodular  or 
angular"  deformity  is  very  seldom  obtained. 

In  applying  the  necessary  apparatus,  care  must  be  taken  to  bandage  the 
fingers  separately,  to  pad  the  palm  of  the  hand  with  cotton- wadding,  and  to 
ajjply  a  roller  up  the  arm  as  liigh  as  the  axillary  pad.  Before  applying  the 
roller,  the  elbow  must  always  be  flexed  :  otherwise 
undue  and  dangerous  constriction  of  the  arm  may 
occur.  The  pad  should  be  firm,  made  of  bed-tick 
stuifed  with  bran,  six  inches  long,  five  broad,  and 
three  thick  at  its  upper  part ;  the  sling  must  support 
the  elbow,  and  the  hand  should  be  well  raised  across 
the  chest.  In  the  accompanying  figure,  the  sling 
does  not  extend  so  far  towards  the  elbow  as  it  ought 
to.  It  is  represented  in  this  way,  in  order  not  to  con- 
ceal the  other  parts  of  the  apparatus  (Fig.  111). 

The  elbow  must  be  kept  to  the  side  by  a  few 
turns  of  a  roller,  or  by  means  of  a  padded  belt.  In 
children,  in  whom  these  fractures  often  occur,  there 
is  frequently  a  difficulty  in  keeping  the  bandages 
properly  applied  ;  in  these  circumstances  the  starched 
apparatus  will  be  found  very  useful,  cai-e  being  taken  m.— Treatment  of  Frac- 
to  re-apply  it  as  often  as  it  becomes  loose,  lest  de-  ^^^^  Clavicle, 

formity  result.  Fractured  clavicles  occurring  in  females,  to  whom  any  irregu- 
larity of  union  in  this  situation  would  be  very  annoying,  are  best  treated  by 
keeping  the  patient  in  bed  for  the  first  two  or  three  weeks.  By  tliis  plan, 
which  is  as  old  as  the  days  of  Hippocrates,  I  have  seen  better  results  than  by 
any  other.    The  limb  should  be  put  up  as  represented  in  Fig.  111. 

"When  both  clavicles  are  broken,  the  patient  should  be  kept  in  bed  and 
the  shoulder  fixed  and  drawn  backwards  by  means  of  a  figiire-of-8  ban(iki"e. 
In  the  case  already  aUuded  to  (p.  269),  this  could  not  be  borne,  owing  to  the 
simultaneous  fracture  of  the  ribs ;  but  the  patient  nevertheless  made  a  good 
recovery  vnth  little  deformity. 

Fractures  of  thk  Scapula.— 1.  Fracture  of  the  Body  of  the  Scapula  is  not 
very  commonly  met  with  ;  and  wlien  it  occurs,  being  always  the  result  of 
considerable  direct  violence,  it  is  usually  associated  with  serious  injury  to  the 
subjacent  ribs  and  trunk.  The  thick  layer  of  muscles  overlying  this  bone  not 
only  protects  it,  but  prevents  displacement,  and  renders  tlie  detection  of  its 
fracture  difficult.  The  fracture  usually  takes  place  across  the  bone,  immediately 
below  the  spine  ;  but  occasionally  it  may  be  split  longitudinally  or  starred. 
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The  Treatment  consists  in  placing  the  arm  in  a  sling,  the  application  of  a 
body-bandage,  and  support  of  the  part  with  a  pad.  But  all  Surgeons  who  have 
seeji  this  accident  are  agreed  as  to  the  extreme  difficulty  of  obtaining  union 
without  considerable  deformity  ;  which,  however,  is  of  less  moment  here  than 
in  most  other  situations. 

Fractures  in  the  Vicinity  of  the  Shoulder- J oint  are  of  common  occurrence,  and 
may  happen  either  in  the  bony  points  of  the  scapula  that  overhang  this 
articulation,  or  else  in  the  upper  end  of  the  himierus.  Not  unfrequently  there 
is  double  fractm-e  in  the  neighbourhood  of  this  articulation  ;  tlius  the  acromion 
may  be  broken,  as  well  as  the  neck  of  the  humerus.  These  complications 
necessarily  throw  some  difficulty  in  the  way  of  the  diagnosis  of  these  fractiu'es. 
In  many  cases,  also,  the  amoimt  of  contiision,  and  the  rapid  swelling  that  takes 
place,  obscure  the  nature  of  the  injury. 

2.  The  Acromion,  forming  as  it  does  the  very  tip  of  the  shoulder,  is  more 
frequently  broken  than  any  other  part  of  the  scapula.  But,  in  spite  of  its 
exposed  situation,  fracture  of  this  process  through  its  base  is  not  a  very  common 
accident ;  at  least  I  have  seen  but  few  cases  of  it,  and  there  is  good  reason 
to  believe  that  many  of  the  cases  of  supposed  fi'acture  in  this  situation  are 
in  reality  cases  of  delayed  ossification  of  the  line  of  junction  between  the  base 
and  the  epiphysis.  Notwithstanding  this  source  of  fallacy,  there  can  be  no 
doubt,  as  is  proved  by  niunerous  preparations,  that  this  fi-acture  does  occur. 

The  Signs  of  this  fracture  are  very  obvious.  When  the  acromion  is  broken 
off  near  its  root,  the  arm  hangs  as  a  dead  weight  by  the  side,  and  the  patient, 
feeling  as  if  his  arm  were  dropping  off,  supports  it  with  the  other  hand. 
There  is  flattening  of  the  shoulder,  which  is  most  marked  when  the  patient 
is  looked  at  from  behind  ;  and  the  head  of  the  humerus  can  be  felt  somewhat 
lower  in  the  axilla  than  natural.  On  running  the  finger  along  the  spine  of 
the  scapula,  a  sudden  inequality  in  the  line  of  the  bone  can  be  detected  ; 
and,  on  raising  the  elbow  and  rotating  the  arm,  crepitus  can  be  felt,  the 
roimded  outline  of  the  shoulder  being  restored. 

When  the  tip  only  of  the  acromion  is  broken  off,  the  nature  of  the  injury 
may  be  suspected  by  the  patient  being  unable  to  raise  his  arm  to  a  level  with 
his  head,  so  as  to  touch  the  crown,  owing  to  some  of  the  fibres  of  the  deltoid 
having  lost  their  points  of  attachment ;  and  it  may  be  determined  by  the 
existence  in  a  minor  degree  of  some  of  the  preceding  signs,  wliich  prevent  the 
accident  from  being  confounded  with  paralysis  of  the  deltoid  from  contusion  ; 
and  especially  by  the  tip  being  felt  to  be  detached.  But,  as  has  already  been 
stated,  this  may  be  a  congenital  defect,  to  which  perhaps  attention  has  only 
been  directed  when  the  shoulder  has  been  bruised  or  otherwise  injured. 

The  Treatment  consists  principally  in  raising  the  elbow,  so  as  to  take  off  the 
weight  of  the  limb,  and  to  push  up  the  acromion  by  the  head  of  the  humerus. 
If  the  extremity  only  be  broken  off  in  front  of  the  acromio-clavicular  articula- 
tioi^  a  pad  may  be  placed  between  the  elbow  and  the  side,  in  order  to  direct 
the  arm  somewhat  upwards  and  inwards,  and  the  limb  must  be  fixed  in  this 
position  by  a  bandage  and  sling.  Should  the  fracture  have  taken  place  at  or 
behind  the  line  of  the  clavicular  articulation,  the  treatment  must  be  the  same 
as  that  for  fractured  clavicle. 

When  the  base  of  this  process  is  broken  across,  there  is  not  much  separa- 
tion between  the  fragments,  and  imion  usually  takes  place  by  bone.  When  the 
apex  is  detached,  fibroid  or  ligamentous  union  generally  occur.s,  the  fragments 
being  Avidely  separated. 

3.  The  Coracoid  Process  is  but  seldom  broken,  there  not  being  Tnore  tlian  ten 
or  twelve  unequivocal  cases  of  this  accident  recorded.    It  cannot  liappen,  ex- 
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cept  by  very  direct  violence.  There  is  in  the  Museum  of  University  College  a 
preparation  shos\-ing  a  fractiu-e  of  the  base  of  tliis  process,  implicating  and 
extending  thi-ough  the  glenoid  cavity,  and  complicated  with  fracture  across 
the  base  of  the  acromion.  The  attaclmicnt  of  such  powerful  muscles  as  the 
pectoralis  minor,  biceps,  and  coraco-brachialis,  displaces  the  fragment  con- 
siderably, and  woidd  do  so  still  more,  were  it  not  that  it  is  kept  in  position 
by  the  ligaments  to  which  it  gives  insertion,  and  whose  fibres  are  expanded 
over  it. 

The  only  Treatment  that  can  be  adopted  is  to  put  the  arm  in  a  sling  and  fix  it 
to  the  side. 

4.  Fradiire  of  the  Neck  of  the  Scapula  immediately  behind  the  glenoid  cavity, 
though  often  described,  and  its  symptoms  even  detailed,  has  never  been  met 
with  on  dissection  ;  and  there  can  be  little  dou.bt  that  Sir  A.  Cooper  and  Mr. 
South  are  correct  in  stating  that  cases  so  described  are,  in  reality,  instances  of 
fi'actm-e  of  the  upper  end  of  the  humerus.  There  is,  according  to  Mr.  South, 
no  preparation  in  any  museum  in  London  illustrating  fracture  of  the  neck  of 
the  scapula.  Indeed,  on  looking  at  the  great  strength  of  tliis  portion  of  the 
bone,  and  the  way  in  which  it  is  protected  by  the  other  parts  about  the 
shoulder,  it  is  difficult  to  understand  how  it  can  be  broken,  except  by  gun-shot 
violence. 

Fracturks  of  the  Humerus. — In  studying  the  fractures  of  the  humerus, 
we  must  divide  that  bone  into  three  parts, — the  Upper  Articular  End,  the 
Shaft,  and  the  Lower  Articular  End. 

1.  Fracture  of  the  TJ-pjier  Articular  End  of  the  humerus  not  unfrequently 
occurs,  constituting  an  important  class  of  injtmes  which  have  been  carefully 
studied  by  Sir  A.  Cooper,  and  more  recently  by  Dr.  R.  W.  Smith,  whose  work 
on  Fractures  deserves  the  attentive  perusal  of  every  practitioner. 

Five  kinds  of  fracture  of  the  humerus  are  met  with  in  the  immediate  vicinity 
of  the  shoulder-joint.  Two  of  these  are  Intracapsular,  viz..  Simple  Fracture 
of  the  Anatomical  Neck,  and  Impacted  Fracture  of  this  portion  of  the  bone. 
The  remaining  three  are  Extracctpsular,  viz.,  Fractures  of  the  Surgical  Neck — 
Simple  and  Impacted  ;  and  Separation  of  the  Great  Tubercle  from  the  head  of 
the  bone. 

Intracapsular  Fractwre  of  the  Neck  of  the  Humerus. — When  the  fracture 
occurs  at  the  anatomical  neck,  the  head  of  the  bone  is  detached  from  the 
tubercles,  a  little  above  or  at  the  line  of  insertion  of  the  capsule.  This  fracture 
is  occasioned  by  severe  falls  or  blows  on  the  shoulder.  It  cannot  result  from 
indirect  violence.  A  fall  on  the  hand  or  elbow  may  dislocate  the  humerus  or 
fractirre  its  shaft,  but  it  cannot  break  its  upper  articular  end.  It  is  com- 
paratively rare  in  children,  but  is  frequently  met  with  in  adults. 

The  signs  of  this  injury  are  by  no  means  very  distinct,  though  much  light 
has  been  thrown  upon  them  by  the  labours  of  R.  W.  Smith.  There  is  loss  of 
motion  in  the  shoulder,  with  some  swelling  and  considerable  pain,  together 
with  some  deformity  ;  an  irregularity,  produced  by  the  uj^per  end  of  the  lower 
fragment,  can  be  felt  towards  the  inner  side  of  the  joint  ;  crepitus  is  easily  pro- 
duced ;  and  there  is,  on  measurement  from  the  acromion  to  the  olecranon, 
shortening  to  the  extent  of  about  one-third  of  an  inch. 

When  this  fracture  is  vnvpacted,  the  upper  fragment  penetrates  the  lower  one. 
In  consequence  of  this,  the  axis  of  the  himierus  is  directed  somewhat  inwards 
towards  the  coracoid  process  ;  here  also  some  irregular  osseous  swelling  may  be 
detected.  The  head  of  the  bone  can  be  felt  in  the  glenoid  cavity,  but  is 
not  in  the  axis  of  the  lijnb,  the  elbow  projecting  slightly  from  the  side,  there 
being  at  the  same  time  a  hollow  some  little  distance  under  the  acromion, 
voi,.  r.  ,„ 
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There  is  consequently  more  defonnity  about  the  jomt  in  the  impacted 
than  in  the  simple  intracapsular  fracture,  with  the  same  impaii-ment  of 
motion,  but  only  slight  crepitus  on  finnly  grasping  the  shoulder  and  rotating 
the  elbow. 

In  fracture  of  the  anatomical  neck  of  the  hxmierus,  the  portion  of  bone 
broken  off  is  triily  a  foreign  body  in  the  joint,  and,  being  unconnected  with 
any  ligamentous  structure,  may  perLsh,  and  thus  give  rise  to  destruction  of  the 
articulation.  When  this  does  not  take  place,  it  is  probable  that  impaction  of 
the  fragment  has  occuiTcd,  and  that  thus  its  life  is  maintained  ;  or  it  may 
happen,  as  R.  W.  Smith  supposes,  that  its  vitality  is  occasionally  preserved  in 
consequence  of  some  partial  union  bemg  kept  up  between  it  and  the  rest  of 
the  bone  by  imtorn  shreds  of  capsule.  In  either  case,  the  pruicipal  reparative 
efforts  are  made  by  the  lower  fragment,  which  deposits  callus  abimdantly. 

Treatment. — As  there  is  often  much  swelling  fi-om  contusion  in  these  cases, 
evaporating  lotions  should  be  had  recourse  to  for  a  few  days.  A  pad  may  then 
be  placed  in  the  axilla,  and  a  leather  or  gutta-percha  cap  fitted  to  the  shoulder 
and  upper  arm,  the  limb  having  previously  been  bandaged.  The  hand  must  be 
supported  in  a  sling,  and  the  elbow  fixed  to  the  side.  In  examining  and 
reducing  these  intracapsular  fractures,  no  violence  should  be  employed,  lest  the 
impaction  of  the  fragment  be  disturbed,  or  portions  of  untorn  capsule,  on 
which  the  ultimate  osseous  repair  of  the  injury  is  dependent,  be  broken  through. 

Extracapsular  Fracture  of  the  Neck  of  the  Humerus. — In  this  injury,  the  bone 
is  broken  through  the  surgical  neck,  or  that  portion  which  is  below  the 
tubercles,  but  above  the  insertions  of  the  pectoralis  major,  latissimus  dorsi, 
teres  major,  and  deltoid  muscles.  Tliis  accident  is  most  frequent  in  adults,  but 
it  may  occur  in  children  as  well,  the  separation  talcing  place  through  the  line 
of  junction  between  the  epiphysis  and  the  shaft  of  the  bone.  In  this  fracture 
there  is  double  displacement ;  the  head  of  the  bone  and  upper  fragment  are 
rotated  outwards,  being  under  the  inHuence  of  the  muscles  insei-ted  into  the  great 
tubercle,  whilst  the  shaft  is  drawn  upwards  and  inwards  and  forwards  under 
the  coracoid  process,  by  the  muscles  going  fi-om  the  trunk  to  the  arm,  and  by 
the  flexors  of  the  limb. 

The  Signs  of  this  fi-acture  are  sufficiently  obvious.  The  glenoid  ca^dty  is 
filled  by  the  head  of  the  bone,  which  can  be  felt  in  it.  Below  this  there  is  a 
depression ;  crepitus  is  easily  produced,  and  there  is  great  mobility  of  the 
lower  fragment,  and  shortening  of  the  limb  to  the  extent  of  from  three-quarters 
to  one  inch ;  but  the  most  remarkable  sign  is  the  prominence  formed  hy  the 
upper  end  of  the  shaft  of  the  hrunerus,  which  projects  under  the  integuments, 
and  can  readily  be  felt  under  the  coracoid  process,  especially  when  the  elbow 
is  pushed  upwards  and  rotated.  The  axis  of  the  bone  is  also  directed  obliquely 
upwards  and  inwards  towards  this  point.  In  consequence  of  the  irritation  of 
the  nerves  of  the  axillary  plexus  by  this  fragment,  which  is  often  very  sharp 
and  angular,  a  good  deal  of  pain  is  complained  of  in  the  arm  and  fingers. 
This  sign,  however,  is  not  met  with  in  cliilfben,  owing  to  the  greater  smooth- 
ness of  the  fractured  surfaces. 

Impacted  Extracapsular  Fracture  of  the  Neck  of  the  humerus  has  been 
especially  treated  by  R.  W.  Smith  in  his  excellent  work  on  Fractures.  In 
this  injury,  the  superior  fragment  being  penetrated  by  the  inferior  one,  the 
continuity  of  the  bone  and  its  firmness  are  in  a  great  measure  preserved ; 
hence,  the  usual  signs  of  fracture,  such  as  mobility,  displacement,  and  crepitus, 
are  not  readily  obtainable,  and  indeed  the  signs  of  this  injury  are  cliiefly 
negative.  Thus,  there  are  impairment  of  motion,  slight  deformity  about  tlie 
joint  and  upper  jiart  of  the  arm,  and  some  crepitus  ;  but  the  latter  is  only  ob- 
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should  be  carried  out  in 


Fig.  112. — Treatment  of  Fractvire 
of  the  Neck  of  the  Humerus. 


tainable  with  difficulty,  and  by  firmly  grasping  the  head  of  tlie  bone  whilst 
the  elbow  is  being  rotated. 

The  treatment  to  be  adopted  in  these  cases 
accordance  with  the  following  principles  and 
details  :  1,  To  bandage  the  fingers,  hand,  and 
arm  so  as  to  prevent  congestion  and  oedema  of 
the  limb  ;  2.  To  place  a  pad  in  the  axilla  to 
act  as  a  fulcrum  ;  3.  To  bandage  the  elbow 
closely  to  the  side  so  as  to  overcome  the  dis- 
placement inwards  of  the  upper  end  of  the 
shaft,  which  will  be  thrown  outwards  by  the 
axillary  pad ;  4.  To  carry  the  elbow  (whilst 
it  is  being  bandaged  to  the  side)  forwards  across 
the  chest,  in  advance  of  the  lateral  median  line, 
in  order  to  counteract  the  forward  displacement 
of  the  upper  end  of  the  shaft,  and  thus  to 
throw  it  backwards  towards  the  head  of  the 
humerus  ;  5.  To  apply  a  sling  so  as  merely  to 
support  the  hand  and  wrist,  allowing  the  elbow 
to  hang  iinsupported,  and  thus  letting  the 
weight  of  the  arm  counteract  the  displacement 
upwards  (Fig.  112).    By  these  means  the  triple 

displacement  of  the  upper  end  of  the  shaft  outwards,  forwards,  and  up- 
wards will  be  coimteracted.  The  whole  is  then  to  be  steadied  by  means  of 
a  leather  or  gutta-percha  cap,  carefully  moulded  and  fitted  to  the  shoulder 
and  arm.  As  the  bruising  and  extravasation  are  often  very  considerable  in 
these  cases,  it  is  as  well  to  apply  evaporating  lotions  in  the  first  instance. 

In  the  management  of  some  of  these  fractures,  I  have  foimd  a  very 
convenient  apparatus  to  consist  of  a  leather  Splint  about  two  feet  long  by  six 
inches  broad,  bent  upon  itseK  in  the  middle,  so  that  one-half  of  it  may  be 
applied  lengthwise  to  the  chest,  and  the  other  half  to  the  inside  of  the 
injured  arm  ;  the  angle  formed  by  the  bend,  which  should  be  somewhat 
obtuse,  being  well  pressed  up  iato  the  axilla.  In  this  way  the  limb  is  well 
steadied,  and  the  tendency  to  displacement  inwards  of  the  lower  fragment 
is  corrected. 

In  some  cases,  fracture  of  the  neck  of  the  humerus  is  followed  by  atrophy  of 
the  bone,  though  good  imion  has  taken  place. 

CoTnpound  Fracture  of  the  Surgical  Neck  of  the  Humerus  is  not  of  common 
occurrence.  I  have  had  a  case  under  my  care  in  which  the  accident  happened 
to  a  lad  from  a  faU  out  of  a  window.  The  fracture  was  transverse,  and  the 
upper  extremity  of  the  lower  fragment  was  driven  upwards,  and  protruded 
through  the  deltoid  to  the  extent  of  an  inch  and  a  half.  It  was  reduced  with 
difficulty  :  as  great  irritation  was  set  up  around  the  seat  of  iiijmy,  and  as 
there  was  a  tendency  to  recurrent  protrusion  of  the  upper  extremity  of  the 
lower  fragment,  this  was  turned  out  by  enlarging  the  wound,  and  about  an 
inch  and  a  half  of  it  sawn  off.  Union  took  place  between  the  fragments,  and 
recovery  was  effected  with  a  very  useful  arm. 

Separation  of  the  Great  Tubercle  of  the  Hvmierus  occasionally  occurs  from 
falls  and  blows  upon  the  shoulder  ;  but  more  commonly  as  the  result  of  the 
violent  action  of  the  three  external  rotator  muscles  wliich  are  inserted  into  it. 
In  tins  injury  there  is  a  double  displacement ;  the  tubercle  is  carried  upwards 
and  outwards  away  from  the  head  of  the  bone,  and  under  and  external  to  the 
acromion  process  ;  tlie  head  is  dra\ra  upwards  and  inwards  by  the  muscles 
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passing  from  the  trunk  to  the  arm,  as  well  as  hy  the  flexors  of  the  arm,  in  such 
a  way  that  it  lies  iipon  tlie  inner  edge  of  the  glenoid  cavity  under  the  coracoid 
process,  and  is  indeed  almost  luxated.  The  consequence  of  this  double  dis- 
placement is  a  great  increase  in  the  breadth  of  the  shoulder,  which  has  nearly 
double  its  natural  size  ;  on  examination,  a  rounded  tumour — the  head  of  the 
bone — moveable  on  rotating  the  arm,  can  be  felt  under  the  coracoid  process, 
whilst  another  osseous  mass — the  great  tubercle — may  be  felt  at  the  outer  and 
back  part  of  the  joint ;  between  these  a  sulcus  is  perceptible,  and  crepitus  may 
be  felt  by  bringing  the  two  portions  of  bone  into  apposition  and  rotating  the 
arm.  This  accident,  which  is  of  rare  occurrence,  has  been  most  carefully 
described  by  Guthrie  and  Smith,  to  whom  our  knowledge  of  its  pathology 
is  due. 

The  principle  of  Treatment  consists  in.  an  attempt  to  bring  the  detached 
tubercle  into  contact  with  the  head  of  the  bone,  and  retain  it  there  ;  this  may 
be  done  either  by  mechanical  means,  or  by  relaxation  of  the  muscles. 

The  treatment  by  mechanical  means  consists  in  placing  a  pad  in  the  axilla, 
and  bringing  the  elbow  to  the  side  so  as  to  throw  out  the  head  of  the  bone,  at 
the  same  time  that,  by  means  of  a  compress,  the  tubercle  is  pressed  into  proper 
position,  the  arm  being  supported  in  a  sling.  The  treatment  by  relaxation  of 
the  muscles  consists  in  elevating  and  extending  the  arm  from  the  trunk  ;  in 
carrying  this  out,  it  is  necessary  that  the  patient  be  confined  to  bed,  the  arm 
being  supported  on  a  pillow. 

Compound  and  Comminuted  Fractures  of  the  Head  of  the  Humerus  can  only 
occur  as  a  consequence  of  gun-shot  injiuy.  In  these  cases  there  may  also  be 
splintering  of  the  acromion  or  coracoid  processes,  of  the  neck  of  the  scapula 
or  glenoid  cavity,  and  possibly  injiuy  to  the  axillary  vessels  and  plexus  of 
nerves. 

The  Treatment  must  depend  upon  the  extent  of  these  complications.  If  the 
injury  be  chiefly  confined  to  the  head  of  the  humerus,  with  little  damage  to 
the  soft  parts,  and  none  to  the  main  vessels  or  nerves,  excision  should  be 
practised,  any  splinters  in  connection  Avith  the  scapular  processes  being 
removed  at  the  same  time.  Should,  however,  the  soft  parts  be  extensively  dis- 
organised, and  especially  the  great  vessels  and  nerves  torn,  amputation  is  the 
sole  resource. 

2.  Fractures  of  the  Sliaft  of  the  Humerus  are  usually  somewhat  oblique  from 
above,  downwards,  and  outwards.  They  may  occur  from  any  kind  of  external 
violence,  but  are  more  frequently  the  result  of  muscular  action  than  those  of 
any  other  bone.  The  nature  of  the  accident  can  be  at  once  detected  by  the 
great  mobility  of  the  fragment,  the  ready  production  of  crejjitus,  and  the  other 
ordinary  signs  of  fracture.  The  displacement  usually  consists  in  the  lower 
fragment  being  drawn  upwards  and  to  the  inner  side  of  the  upper  one,  wliich 
is  often  somewhat  everted.  The  Treatment  is  of  the  simplest  character ; 
flexing  the  elbow,  bandaging  the  arm,  and  the  application  of  two  or  three 
well-padded  splints,  the  inner  one  of  which  should  be  rectangular,  being  all 
that  is  necessary.  In  applying  a  sjDlint  to  the  inner  side  of  the  arm,  care  must 
be  taken  that  it  do  not  press  upon  the  axillary  vein,  lest  oedema  of  the  Ihnb 
occur. 

3.  Fractures  in  the  Vicinity  of  the  Elbow-Joint  may  occur  through  any  of  the 
osseous  prominences  in  tliis  situation.  They  are  very  commonly  complicated 
with  dislocation,  with  considerable  contusion  of  and  injury  to  the  joint,  or 
perhaps  with  comminution  of  the  bones,  and  considerable  laceration  of  the  soft 
parts  covering  them.  In  most  cases  swelling  speedily  comes  on,  tending  to 
obscure  materially  the  natm-e  of  the  injury.    Tliey  may  be  classified  as— 
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Separation  of  the  Lower  Epiphysis  of  the  Humerus ;  Transverse  Fracture  of 
the  Lower  End  of  the  Bone  ;  Fracture  of  cither  Condyle  ;  and  to  tlicse  may 
be  added  Fractiu-e  of  the  Olecranon. 

Separation  of  the  Lower  Epiphysis  of  the  Humerus  in  children  before  its  ossifi- 
cation is  complete,  is  by  no  means  an  unfrequent  accident ;  the  fragment  being 
carried  backwai-ds,  \vith  the  bones  of  the  fore-arm  connected  ^vith  it,  so  as  to 
cause  considerable  displacement  posteriorly.  In  this  accident  the  trochlea  is 
broken  off  fi-om  the  condyles  which  remain  in  situ,  and  it  is  this  part  of  the 
bone  that  is  carried  backwards  with  the  fore-arm.  The  detached  fragment 
may  readily  be  replaced,  but  slips  out  of  its  position  again,  with  crepitus,  as 
soon  as  it  is  left  to  itself. 

Transverse  Fracture  of  the  Lower  End  of  the  Humerus,  just  above  the  con- 
dyles, occasionally  occurs  in  adults.  In  these  cases,  the  displacement  back- 
wards of  the  fore-arm  and  lower  fragment,  the  pain,  and  crepitus,  indicate  the 

natiu-e  of  the  accident. 
Fracture  of  either  Condyle  of  the  Humerus  may  arise  from  blows  and  falls  on 

the  elbow.   There  is  considerable  pain  about  the  seat 

of  the  injury,  but  usually  not  much  displacement ; 

unless,  as  in  Fig.  113,  there  be  a  transverse  fracture 

of  both  condyles.    Crepitus,  however,  may  readily 

be  felt  by  rotating  the  radius,  if  it  be  the  external 

condyle  that  is  injured  ;  or  by  flexing  and  pro- 

nating  the  fore-arm,  if  it  be  the  internal  condyle  that 

has  been  detached. 

The  Treatment  of  all  these  injuries  inust  be  con- 
ducted on  very  similar  principles.    The  swelling 

and  inflammatory  action,  which  rapidly  supervene, 

usually  require  local  antiphlogistic  treatment,  and  the 

application  of  cold  lotions,  or  of  irrigation  ;  the  arm  Fig-  ii 3.— Transverse  Fracture 

,    .      jj       -1        1  _i.   1  •  -i-  of  Coudyles  of  Humerus. 

bemg  flexed,  and  supported  m  an  easy  position  on  a 

proper  splint.  After  the  subsidence  of  the  swelling,  the  fractured  bone,  what- 
ever be  the  precise  nature  of  the  injury,  is  best  maiutained  in  position  by 
being  put  up  in  angular  splints  ;  the  fore-arm  being  kept  in  the  mid-state 
between  pronation  and  supination,  and  well  supported  in  a  sling.  It  is  in 
these  particular  fiactures  that  passive  motion,  if  it  ever  be  employed,  may  be 
had  recourse  to,  a  tendency  to  rigidity  about  the  joint  being  otherwise  often 
left.  The  motion  should  be  begun  in  adults  at  the  expiration  of  a  month  or 
five  weeks  ;  in  children,  at  the  end  of  three  or  four  weeks  after  the  occurrence 
of  the  accident.  Union  usually  takes  place  readily  in  these  cases.  I  have, 
however,  seen  one  instance  of  an  ununited  fracture  of  the  external  condyle  of 
the  humerus  in  a  boy  about  ten  years  old. 

Compound  and  Comminuted  Fractures  of  the  Elbow-Joint  are  necessarily 
serious  accidents.  They  are  commonly  occasioned  by  falls  on  the  point  of  the 
olecranon,  which  is  the  process  of  bone  most  frequently  and  extensively  frac- 
tured. In  some  cases  it  will  be  found  that  the  olecranon  escapes  injury,  whilst 
the  lower  epiphysis  of  the  humerus  is  splintered  into  many  pieces  ;  and  more 
commonly,  perhaps,  both  bones,  ulna  as  well  as  humerus,  are  injured.  As 
the  integuments  over  the  point  of  the  elbow  are  thick  and  hard,  very  extensive 
comminution  of  the  bones  may  occur  with  very  little  apparent  lesion  of  the 
soft  parts.  When  these  fractures  are  the  result  of  gun-shot  injuiy,  the  soft  parts 
may  be  extensively  torn,  and  the  bones  greatly  shattered.  In  the  cases  that 
occur  in  civil  practice,  I  have  seldom  seen  much  laceration  of  the  soft  parts. 

The  Treatment  of  these  important  accidents  will  necessarily  depend  upon  the 
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amoiant  of  injury  done  both  to  bones  and  to  soft  parts.  If  the  articulation  be 
Bimj)ly  opened  with  little  laceration  of  the  surrounding  soft  parts,  and  no  com- 
minution of  the  fractured  bone,  the  limb  may  very  commonly  be  preserved  by 
the  emi^loyment  of  rest  and  active  antiphlogistic  treatment.  If  the  bones  be 
much  shattered,  the  soft  parts  not  being  seriously  implicated,  removal  of  the 
splinters  and  resection  of  the  injured  joint  will  enable  the  Surgeon  to  save  the 
rest  of  the  limb.  But  if  the  soft  parts  be  extensively  contused  and  torn,  as 
well  as  the  bones  comminuted,  amputation  of  the  arm  may  be  required.  If 
recourse  be  not  had  to  primary  resection,  abscess  may  form  in  front  of  or 
around  the  joint,  with  much  constitutional  disturbance,  requiring  the  removal 
of  the  articular  osseous  extremities  in  a  few  weeks,  or  possibly  amputation  of 
the  limb.  When  resection  is  determined  on,  whether  as  a  primary  or  as  a 
secondary  operation,  the  question  may  arise  whether  a  partial  or  a  complete 
removal  of  the  articulation  should  be  practised.  In  these  cases,  I  am  decidedly 
in  favour  of  complete  resection  ;  any  articular  surface  that  is  left  covered  with 
an  incrusting  cartilage  interferes  very  materially  with  the  dej)osit  of  lymjjh 
necessary  for  reparative  action.  Before  this  can  take  place,  the  cartilage  must 
be  removed  by  a  process  of  disintegration,  or  necrosis  of  a  tedious  character, 
and  attended  by  profuse  suppuration.  All  tliis  is  avoided  by  the  complete 
resection  of  all  the  articular  surfaces,  even  where  one  only  is  injured.  When 
primary  resection  is  determined  on,  the  sooner  the  operation  is  done  the  better ; 
when  a  secondary  operation  is  perfonned,  the  Sivrgeon  must  wait  until  suppu- 
ration is  fairly  established,  and  then  he  should  do  it  with  as  little  delay  as 
possible,  lest  hectic  or  pysemia  supervene.  The  operative  procedures  necessary 
for  the  complete  resection  of  a  compound  and  comminuted  fi-acture  of  the 
bones  that  enter  into  the  conformation  of  the  elbow-joint,  differ  in  no  material 
respect  from  the  same  operation  for  disease  of  the  articulation,  as  will  be 
described  in  Chapter  XLIX. 

Fractures  of  the  Forearm. — 1.  The  only  fracture  of  the  bones  of  the 
forearm  that  commonly  occurs  in  the  vicinity  of  the  elbow-joint,  is  that  of  the 
Olecranon;  this  almost  invariably  happens  from  falls  upon  the  elbow,  and 
hence  is  usually  accompanied  by  very  considerable  bruising  and  swelling  of  the 
parts.  It  may  possibly,  thoiigh  very  rarely,  fi'om  muscular  action.  The  dis- 
placement is  usually  considerable,  the  fragment  which  is  detached  being  di-awn" 
upwards  by  the  triceps  muscle.  Occasionally,  however,  when  the  ligamentary 
expansion  of  the  tendon  of  tliis  muscle  is  not  torn  through,  there  is  but  Little 
separation  of  the  fragments.  In  the  majority  of  cases,  as  the  injury  takes 
place  from  direct  violence,  there  is  much  swelling  about  the  joint ;  and  not 
imfrequently  the  fracture  is  compound. 

The  Treatment  is  best  conducted  by  straightening  the  arm,  and  maintaining 
it  in  that  position  by  means  of  a  well-padded  light  wooden  splint  laid  along  its 
fore  part.  But,  although  the  arm  should  be  kept  straight,  it  should  not  be 
forcibly  extended.  The  best  and  most  easy  position  in  which  to  put  it  up  is 
that  into  which  the  arm  naturally  falls  when  extended.  In  this  there  will  be 
seen  to  be  a  slight  flexion  of  the  elbow.  If  the  forearm  be  too  rigidly  extended 
on  the  arm,  it  may  be  carried  backwards  beyond  the  straight  line,  owing  to 
the  loss  of  the  support  of  the  olecranon  against  the  fossa  at  the  back  of  the 
humerus. 

In  Compound  fracture  of  the  olecranon,  when  an  attempt  is  made  to  save 
the  joint,  and  when  there  is  the  possibility  of  anchylosis  ensuing,  the  semi- 
flexed would  be  preferable  to  the  straight  position.  In  such  cases,  I  have 
found  it  most  comfortable  to  the  patient  to  rest  his  arm  slightly  bent  on  a 
pillow. 
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Fracture  of  the  Coronmd  Process  of  the  Ulna  has  been  supposed  \>y  many 
Surgeons  to  be  a  conunon  complication,  and,  indeed,  a  cause  of  dislocation  of 
the  ulna  backwards.  There  is  every  reason,  however,  to  believe  that  this  is  an 
error,  and  that,  in  point  of  fact,  it  is  one  of  the  rarest  accidents  in  surgery— at 
least,  we  must  come  to  this  conclusion,  if  we  are  to  judge  by  the  small  number 
of  recorded  cases  or  of  preserved  specimens  of  this  injury.  Mr.  Hamilton 
states  that  there  are  but  eight  cases  on  record  in  which  the  symptoms  led  to  a 
belief  that  this  accident  had  occiUTed ;  that  in  none  of  these  cases  were  the 
symptoms  imequivocal,  but  in  all  open  to  doubt ;  and  that  in  not  one  case  did 
dissection  afford  an  opportunity  of  positively  demonstrating  this  fracture. 
There  are  but  four  preparations  in  existence,  according  to  Hamilton,  illustra- 
tive of  this  injury,  and  all  these,  he  says,  are  of  a  doubtful  character.  In  the 
cases  in  which  this  accident  has  been  supposed  to  have  occurred,  the  injiuy 
has  arisen  from  falls  on  the  palm  of  the  hand,  by  which  the  ulna  has  been 
driven  backwards,  and  the  coronoid  process,  striking  against  the  lower  end  of 
the  humerus,  been  splintered  off.  In  a  case  related  by  Liston,  the  injury  is 
said  to  have  been  produced  by  muscular  action  in  a  boy,  who,  hanging  for  a 
length  of  time  by  his  hands  from  a  high  wall,  fell  to  the  ground,  and  was 
supposed  to  have  met  with  this  fracture.  Whether  the  fracture  actually 
occurred  in  this  case  is  doubtful ;  and,  if  it  did,  it  is  still  more  doubtful  whether 
it  was  occasioned  by  the  contraction  of  the  brachialis  anticus,  or  by  the  violence 
of  the  fall. 

In  the  present  uncertain  state  of  our  knowledge,  I  forbear  to  speak  of  the 
supposed  symptoms  of  this  accident.  If  it  were  suspected,  the  proper  treatment 
would  coiLsist  in  placing  the  limb  in  angular  splints. 

2.  Fractures  of  the  Middle  of  the  Forearm  are  of  very  common  occurrence, 
both  bones  being  usually  broken,  with  much  shortening,  angular  displacement, 
and  crepitus.  Occasionally  one  bone  only  is  fractured,  from  the  application 
of  direct  violence.  When  this  is  the  case,  more  attention  will  be  req^uired  in 
estabKshing  the  precise  nature  of  the  injury. 

The  Treatment  is  simple ;  a  spKnt  somewhat  broader  than  the  arm  shoiild  be 
placed  on  each  side  of  it,  and  a  narrow  pad  laid  along  the  interosseus  space,  in 
order  that  the  patency  of  this  may  be  preserved ;  no  bandage  should  be  placed 
under  the  splint.  If  masses  of  callus  happen  to  be  thro-\vn  out  across  the 
interosseous  space,  the  prone  and  supine  movements  of  the  hand  wiU  be  lost, 
and  the  utility  of  the  Umb  greatly  interfered  with. 

Compound  Fractures  of  the  Forearm  seldom  give  much  trouble  or  require 
amputation,  but  they  very  commonly  lead  to  obliteration  of  the  interosseous 
space,  and  thus  impair  the  after  utility  of  the  limb. 

3.  Fractwres  of  the  Lower  Extremity  of  the  Radius,  near  the  wrist,  are  of  very 
common  occurrence.  Their  importance,  not  only  in  a  diagnostic  poiut  of  view, 
but  also  in  reference  to  treatment,  has  caused  them  to  be  carefuUy  studied  by 
surgeons ;  and  their  nature  and  pathology  have  been  specially  investigated  by 
CoUes,  Goyrand,  Voillermier,  Nelaton,  and  R.  W.  Smith. 

These  fractures  usually  occur  from  falls  upon  the  palm  of  the  hand,  in 
consequence  of  which  the  lower  end  of  the  bone  is  bent  back  and  dra-\vn  up ; 
but  they  may  be  occasioned  by  dii-ect  violence,  or  by  faUs  on  the  dorsum,  so 
that  the  hand  is  forcibly  bent  forwards.  In  this  accident  the  radius  is  always 
broken  across  transversely,  usually  from  three-quarters  to  one  inch  above  its 
articular  surface.  The  fracture  7nay  be  of  three  lands;  1,  a  Simple  Transverse 
one ;  2,  \nt\\  Comminution  of  the  Lower  Fragment ;  and  3,  with  fam  Impaction 
of  the  Upper  into  the  Lower  Fragment. 

Tiic  Signs  of  this  accident  vary  greatly,  according  to  its  natm-e.  When 
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simple,  there  is  usually  no  very  great  displacement ;  but  there  will  be  noticed 
some  tumefaction  about  the  wrist,  a  swelling  at  its  dorsal  aspect,  loss  of  the 
movement  of  the  radius,  and  crepitus  on  rotating  the  bone,  whilst  the  hand 
is  drawn  down.  When  the  fracture  is  comminuted,  and  still  more  so  when 
impacted,  the  signs  are  very  marked  and  characteristic ;  so  much  so,  that  they 
may  always  be  looked  upon  as  diagnostic  of  these  forms  of  this  accident. 
The  deformity  thus  occasioned  gives  rise  to  a  remarkable  undular  distortion 
of  the  wi'ist.    On  looking  at  the  injured  limb  sideways,  it  wUl  be  seen  that 


Fig.  115. — Fracture  of  Lower 
Eud  of  Radius  :  Back  View. 


Fig.  114. — Fracture  of  Lower  End  of  Radius :  Side  View. 

there  is  a  considerable  dorsal  prominence  apparently 
situated  on  the  back  of  the  carpus  (Fig.  114) ;  imme- 
diately underneath  this,  on  the  palmar  aspect  of  the 
wrist,  just  opposite  the  annular  ligament,  there  is  a 
remarkable  hollow  or  arch  most  distinctly  marked 
at,  and  indeed  confined  to,  the  radial  side  of  the 
arm ;  a  little  above  this,  that  is  to  say,  on  the  lower 
part  of  the  palmar  aspect  of  the  forearm,  there  is 
another  roimded  prominence,  not  nearly  so  large  or 
distinct,  however,  as  the  one  on  the  dorsal  aspect. 
On  looking  at  the  back  of  the  hand,  it  will  be  seen 
to  be  placed  somewhat  obliquely  to  the  axis  of  the 
forearm  ;  the  ulnar  border  being  somewhat  convex, 
and  the  styloid  process  of  the  ulna  projecting  sharply  under  the  skin  (Fig.  115). 
The  radial  side  of  the  wrist  is,  on  the  contrary,  somewhat  concave,  appearing 
to  be  shortened. 

The  pain  about  the  seat  of  injury  is  very  severe,  and  is  greatly  increased  by 
moving  the  hand,  especially  by  making  any  attempt  at  supination.  The 
hand  is  perfectly  useless,  the  patient  being  unable  to  sup]3ort  it.  All  power  of 
rotating  the  radius  is  lost,  the  patient  moving  the  wliole  of  the  arm  from 
the  shoulder  at  once,  and  thus  apparently,  but  not  really,  pronating  and 
supinatiug  it.  Crepitus  can  readily  be  felt  when  the  fracture  is  simple  or 
comminuted ;  but  when  it  is  impacted,  the  most  careful  examination  fails  to 
elicit  it. 

The  Cause  of  the  particular  Deformity  that  is  observed,  and  indeed  the 
general  pathology  of  the  injury,  has  been  the  subject  of  much  discussion,  in 
a  great  measure  owitig,  I  believe,  to  the  opportunities  of  dissecting  recent 
fractures  ot  this  kind  being  not  very  frequent.  Surgeons  are,  however,  now 
generally  agreed  that  the  dorsal  prominence  is  due  to  the  lower  fragment, 
carrying  the  carpus  with  it,  being  displaced  backwards  and  upwards ;  whilst 
the  palmar  tumefaction  is  due  to  the  projection  forwards  of  the  lower  end  of 
the  upper  fragment,  which  is  thrown  into  a  state  of  forcible  pronation. 
There  is  thus  a  double  cause  of  displacement  in  operation.  The  displace- 
ment of  the  upper  fragment  is  evidently  owing  to  the  pronatores  quadratus 
and  teres ;  but  to  what  is  the  displacement  of  the  lower  fragment  due  1  Is  it 
to  the  pecuHar  manner  in  which  the  two  fragments  are  locked  into  one 
another  ?   or  is  it  due  to  muscular  action  ?    Some  years  ago  I  had  an 
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Fig.  117. — Fracture  of 
Lower  End  of  Radius  : 
Displacement  of  Lower 


Fig.  116.— Frac- 
ture of  Lower  End 
of  Radius  ;  Dis- 
placement of  Arti- 
cular Surface. 


opportunity  of  dissecting  and  carefully  examining  the  state  of  the  limb  in  a 
Avoman  who  died  of  paralysis  in  University  College  Hospital,  twelve  days  after 
meeting  mth  this  accident.  On  examining  tlie  left  arm,  which  presented  all  the 
signs  of  this  injmy  in  a  marked  degree, 
and  from  which  Fig.  116  was"  taken,  a 
transverse  fracture  of  the  radius  was 
found  about  an  inch  above  its  articular 
surface.  The  lower  fragment  was  split 
into  three  portions,  between  which  the 
upper  fragment  was  so  firmly  impacted 
to  the  depth  of  more  than  hall  an  inch, 
as  to  require  some  force  in  its  removal. 
The  thi-ee  portions  into  which  the  lower 
fragment  was  split  were  of  very  imequal 
size ;  the  two  posterior  ones  being  small, 
consisting  merely  of  scales  of  bone ;  the 
third  fragment,  the  largest,  comprising 
the  whole  of  the  articular  surface  of  the 
radius,  which  was  somewhat  tilted  up- 
wards and  backwards,  carrying  the  hand 
with  it.  To  this  fi-agment  were  attached  Fragment, 
the  supinator  longns,  and  the  greater  part  of  the  pronator 
quadratns;  the  ligaments  and  the  capsule  of  the  joint  were 
uninjuied. 

This  case  presented  the  appearances  usually  met  vnth  in 
this  kind  of  injury;  the  lower  fragment  being  displaced  in 
such  a  way  that  its  articular  surface  looked  slightly  upwards,  backwards, 
and  somewhat  outwards,  so  as  to  be  twisted  as  it  were  upon  its  axis.  The 
upper  fragment  was  found  in  a  state  of  pronation,  and  was  driven  into  and 
firmly  impacted  in  the  lower  one. 

That  the  deformity  in  this  case  was  the  result  of  impaction,  there  could  be 
no  doubt ;  and  that  impaction  is  the  cause  of  deformity  in  many  cases,  is 
proved  by  an  examination  of  several  specimens  of  consolidated  fracture  of  the 
radius  preserved  in  the  different  collections  in  London,  and  by  the  difficulty  of 
accounting  in  any  other  way  for  the  occasional  impossibility  of  properly 
reducing  these  fractures.  The  great  traction  that  is  usually  required  to  remove 
the  deformity,  and  the  absence  of  distinct  crepitus  tmtU  after  forcible  traction 
has  been  employed,  indicate  the  existence  of  this  impaction. 

The  mode  in  which  the  impaction  and  consequent  defonuity  occur,  appears 
to  me  to  be  as  follows,  "When  a  person  falls  on  the  palm  of  the  hand,  the 
shock,  which  is  principally  received  on  the  ball  of  the  thumb  and  the  radial 
side  of  the  wrist,  is  not  directed  immediately  upwards  in  the  axis  of  the 
radius ;  but  the  force,  impinging  in  a  direction  obliquely  from  before  back- 
wards, and  from  without  inwards,  as  well  as  from  below  upwards,  has  a 
tendency  to  rotate  the  lower  fragment  on  its  own  axis,  and  to  tilt  the  arti- 
cular surface  somewhat  upwards  and  outwards.  As  the  upper  fragment 
descends,  its  posterior  surface  of  compact  tissue  is  forced  into  the  cancellous 
structure  of  the  lower  fragment,  to  such  a  depth  as  will  admit  of  the  two 
anterior  portions  of  compact  tissue  coming  into  contact ;  and  thus  the  upper 
line  of  compact  tissue  is  driven  into  the  lower  fragment,  to  an  extent  coi-re- 
sponding  to  the  degree  with  which  the  fragment  is  rotated  upwards  and  back- 
wards. If  the  bone  be  brittle,  or  the  force  be  continued  after  this  amount  of 
impaction  has  taken  place,  the  lower  fragment  will  be  splintered. 
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The  prominence  of  the  styloid  process  of  the  ulna  is  the  result  of  the 
shortening  of  the  radial  side  of  the  wist  and  hand,  consequent  upon  the 
impaction. 

When  the  fracture  is  simple,  or  when  it  is  comminuted  without  impaction, 
I  agree  with  R.  W.  Smith  that  the  displacement  of  the  lower  fragment  is 
the  result  of  muscular  action.  Tliis  I  have  had  an  opportunity  of  observing 
in  the  following  case.  A  man,  64  years  of  age,  fell  to  the  ground  from  a 
height  of  twenty-iive  feet.  In  his  fall  he  broke  the  left  radius  just  above  the 
wrist,  but  also  met  -with  such  serious  injiuies  about  the  pelvis  and  abdomen, 
that  he  died  in  an  hour  after  admission  into  the  hospital.  On  carefully  dis- 
secting the  arm  about  twenty-four  hours  after  death,  I  foimd  that  the  radius  was 
fractiu'ed  transversely  about  half  an  inch  above  its  lower  articular  end,  and 
that  the  lower  fragment  was  completely  comminuted.  The  wrist,  which 
presented  all  the  signs  of  this  fracture  in  a  very  marked,  but  not  an  extreme 
degree,  could  not  be  restored  to  its  normal  shape  by  any  amoxmt  of  traction 
that  I  could  employ.  On  exposing  the  muscles  of  the  limb,  it  was  fovmd 
that  the  supinator  longus  was  attached  to  the  lower,  and  the  pronator 
quadratus  to  the  upper  fragment ;  the  latter  muscle  being  slightly  lacerated 
at  its  lower  part.  The  upper  fragment  was  strongly  pronated.  The  chief 
cause  of  displacement,  and  the  main  obstacle  to  reduction,  was  found  to 
exist  in  the  two  radial  extensors  of  the  wrist,  the  tendons  of  which  were 
excessively  tense ;  next  to  these,  the  special  extensors  of  the  thumb  presented 
most  tension,  and  then  the  supinator  longus,  which  was  fax  less  tense  than 
either  of  the  other  sets  of  muscles,  but  especially  than  the  radial  extensors, 
the  tendons  of  which  were  strongly  defined.  On  dividing  these  tendons,  and 
on  pressing  the  lower  end  of  the  upper  fragment  outwards,  reduction  was 
easily  effected.  Here  the  displacement  was  e^'idently  due  to  two  causes.  The 
upper  fragment  was  forcibly  j^ronated  by  the  action  of  its  special  pronators ; 
and  the  hand,  with  the  lower  fragment  attached,  was  drawTi  upwards  and 
backwards  by  and  in  the  direct  line  of  the  radial  extensors  of  the  wrist. 
There  was  no  impaction  nor  interlocking  of  fragments,  but  perfect  mobility, 
and  hence  muscular  action  was  enabled  to  come  into  play. 

In  another  case  which  I  have  recently  dissected,  the  muscles  chiefly  at  fault 
were  the  radial  extensors ;  next  to  these  the  extensors  of  the  thumb  ;  the  supi- 
nators being  but  slightly  if  at  all  contracted. 

Besides  this  injury,  R.  W.  Smith  has  described  a  fracture  of  tlie  lower  end 
of  the  radius  in  consequence  of  falls  upon  the  back  of  the  hand,  in  which  the 
infei-ior  fragment  is  displaced  forwards.  In  these  cases  the  character  of  the 
deformity  indicates  the  nature  of  the  injury.  It  can  readily  be  reduced,  with  a 
feeling  of  crepitation,  by  traction. 

In  another  variety  of  fracture  in  this  situation,  the  lower  end  of  the  radius 
and  that  of  the  ulna  are  broken  off,  resembling  very  closely  dislocation  of  the 
wrist  backwards.  But  the  facts  of  the  existence  of  gi-ating,  of  the  ready 
reduction  of  the  swelling,  and  of  the  styloid  processes  of  the  radius  and  of  the 
ulna  continuing  to  be  attached  to  the  carpus,  and  following  its'  movements,  will 
be  suflicient  to  establish  the  diagnosis. 

The  Treatment  of  the  ordinary  fi-acture  of  the  radius  near  the  wrist  is  best 
conducted  by  the  apparatus  introduced  by  Nelaton  (Fig.  118).  Tliis  consists 
of  a  pistol-shaped  wooden  splint,  which  is  placed  along  the  outside  of  the  arm, 
reaching  from  the  elbow  to  the  extremity  of  the  fingers.  Forcible  extension 
and  counter-extension  should  be  practised,  with  the  view  of  disentangling  tlie 
fragments,  and  removing  the  dorsal  prominence.  The  splint,  thickly  padded 
opposite  the  lower  fragment,  should  then  be  applied  to  the  outer  side  of  tlic 
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arm  ;  and  the  hand,  being  well  brought  down  to  its  ulnar  side,  should  be 
bandaged  to  the  bent  part  of  the  splint.  Another  short  splint,  reaching  from 
the  bend  of  the  elbow  to  the  lower  exti-eniity  of  the  upper  fi-aginent,  should 


Fig.  lis. — Nflaton's  Apparatus  for  Treatment  of  Fracture  of  tlio  Lower  End  of  the  Radius. 

now  be  placed  along  the  inside  of  the  arm,  after  having  been  well  padded  along 
its  radial  border,  so  as  to  counteract  the  tendency  to  pronation  of  this  part  of 
the  bone.  The  arm  must  then  be  placed  in  a  sling.  When  the  fracture  is 
impacted,  little,  if  any,  alteration  in  the  deformity  can  be  produced.  When  it 
is  mobile,  it  may  usually  be  brought  into  good  position.  The  fracture  unites 
in  the  course  of  a  month  or  five  weeks.  Passive  motion  of  the  joint  may, 
however,  often  be  commenced  at  an  earlier  period  than  this,  with  great 
advantage  to  the  patient,  more  particularly  when  the  fracture  is  impacted.  It 
will  be  at  least  three  months  before  the  stiffness  of  the  hand  and  wrist  are  so 
far  diminished,  even  by  the  use  of  friction  and  douches,  as  to  enable  the 
patient  to  use  the  fingers.  It  sometimes  happens  that  in  both  arms  the  radius 
is  broken  at  the  same  time  in  this  situation,  constituting  a  somewhat  serious 
condition,  inasmuch  as  the  patient  is  not  able  to  feed  or  assist  liimseK  in  any 
way  during  the  treatment. 

Fractures  of  the  Metacarpus  and  Fingers  are  of  so  simple  a  character 
in  every  way  as  scarcely  to  call  for  detailed  remarks.  In  the  Treatment,  rest 
of  the  part  upon  a  leather  or  pasteboard  splint  is  all  that  is  requisite.  In 
compoimd  fracture  of  these  bones,  every  effort  should  be  made  to  save  the 
part  ;  if  removal  become  necessary,  it  should  be  to  as  limited  an  extent  as 
possible  (p.  40). 

FRACTURES  OF  THE  LOWER  EXTREMITY. 

Fractures  of  the  Pelvis. — The  danger  here  depends  not  so  much  on  the 
extent  of  the  fracture  as  on  its  complication  with  internal  injury,  and  on  the 
violence  with  which  it  has  been  inflicted.  Fracture  may  extend  in  any 
direction  across  tlie  pelvic  bones,  though  most  commonly  it  passes  through  the 
rami  of  the  os  pubis  and  ischium,  and  across  the  body  of  the  ilium,  near  the 
sacro-iliac  articulation.  In  some  cases  the  symphysis  is  broken  through,  and  in 
others  the  fracture  extends  across  the  body  of  the  pubic  bone. 

It  occasionally  happens  that  a  portion  of  the  crest  of  the  ilium  is  broken 
off ;  but  this  is  of  little  consequence,  even  though  the  bone  continue  depressed. 
When  the  rami  of  tlie  os  pubis  and  iscluum,  or  tlie  whole  body  of  the  ilium, 
are  broken  through,  there  is,  of  course,  considerable  danger  from  internal 
injury.    If  the  patient  escape  this,  the  fracture,  however  extensive  it  may  be, 
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mayimite  favourably.  A  patient,  under  my  care  at  the  HoRpital,  had  a  fracture 
extending  tliroiigh  the  rami  of  the  pubes  and  ischium  in  front,  and  behind 
across  the  ilium,  in  a  line  parallel  with  and  close  to  the  sacro-iliac  symphysis,  so 
as  completely  to  detach  one  half  of  the  pelvis  ;  he  recovered,  however,  without 
any  bad  consequences  occurring. 

The  natui-e  of  the  injury  is  usually  apparent  from  the  great  degree  of  direct 
violence  that  has  been  inflicted  upon  the  part ;  from  the  pain  that  the  patient 
experiences  in  moving  or  in  coughing ;  from  the  impossibility  to  stand,  in 
consequence  of  a  feeling  as  if  the  body  were  falling  to  pieces  when  he  attempts 
to  do  so  ;  and  from  the  ready  mobility  of  the  part  and  crepitus  on  seizing  the 
brim  of  the  pelvis  on  each  side  and  moving  it  to  and  fro,  or  on  rotating  the 
thigh  of  the  affected  side.  In  examining  a  patient  with  suspected  fracture  of 
the  pelvis,  care  should,  however,  be  taken  not  to  push  the  investigation  too 
closely,  lest  injury  be  inflicted  by  the  movement  of  the  fragments.  In  those 
cases,  indeed,  in  which  the  fracture  does  not  extend  completely  across  the 
pelvis,  or  in  which  it  is  seated  in  deeper  parts  of  the  ischium,  an  exact  diagnosiB 
may  be  impossible. 

In  fractured  pelvis,  the  principal  sources  of  danger  arise  from  injury  to  the 
bladder  and  urethi'a,  with  consequent  extravasation  of  urine  ;  from  laceration 
of  the  rectum,  or  fracture  of  the  acetabulum  ;  and  in  examining  the  pelvis  no 
rough  handling  should  be  allowed,  lest  injury  to  the  pelvic  organs  be  inflicted 
by  the  fragments. 

In  the  Treatment,  the  first  thing  to  be  done  is  to  pass  a  catheter  into  the 
bladder,  in  order  to  ascertain  the  condition  of  the  urinary  apparatus  ;  if  it 
be  injured,  recourse  must  be  had  to  measures  that  will  be  described  in 
speaking  of  laceration  of  the  itrethra.  The  next  thing  is  to  keep  the  part 
perfectly  quiet,  so  as  to  bring  about  union.  With  this  view,  a  padded  belt,  or 
a  broad  flannel  roller,  should  be  tightly  applied  round  the  pelvis,  the  patient 
lying  on  a  hard  mattress.  The  knees  may  then  be  tied  together,  and  a  leather 
or  gutta-percha  splint  put  upon  the  hip  of  the  side  affected,  so  as  to  keep  the 
joint  quiet,  and  to  prevent  all  displacement  of  the  fragment.  If  the  urethra 
have  been  lacerated,  it  must  be  borne  in  mind  that,  however  completely 
the  patient  may  recover  from  the  fracture,  he  will  most  certainly  become  the 
siibject  eventually  of  the  most  troublesome  and  intractable  form  of  urethral 
stricture — the  traumatic. 

Fracture  of  the  Acetabulum  is  an  accident  that  can  only  occur  as  the  result  of 
very  great  violence  directly  applied  to  the  hip.  It  may  take  place  in  tAvo 
situations  ;  either  through  the  floor  of  the  cavity,  or  only  through  the  rim,  a 
portion  of  which  is  detached.  It  is  probably  occasioned  in  most  instances  by 
the  head  of  the  tlrigh-bone  being  driven  forcibly  against  the  surface  of  the 
acetabulum.  Hence,  when  the  rim  is  broken,  it  is  usually  the  posterior  part 
that  is  detached,  and  the  head  of  the  femur  slips  out  upon  the  dorsum  ilii. 

Fracture  through  the  floor  of  the  acetabulum  is  usually  complicated  yA\\\ 
extensive  commiimtion  of  the  pelvic  bones  and  serious  internal  injury,  so  as  to 
be  followed  by  death.  In  the  University  College  Museimi  is  a  preparation  of 
a  fracture  of  the  acetabuhun,  with  comminution  of  its  floor  and  of  the  ilium. 
Sanson  and  Sir  A.  Cooper  have  seen  the  bone  resolved  into  its  three  primitive 
fragments  ;  and  in  some  cases  the  comminution  has  been  so  great  that  the  head 
of  the  femur  has  been  thrust  into  the  pelvic  cavity. 

In  such  extensive  and  grave  injuries  as  these,  the  Surgeon  can  do  little 
more  than  8uj)port  the  pelvis  with  a  padded  belt,  and  i)lace  the  limb  on  the 
long  splint. 

"When  a  portion  of  the  rim  of  the  acetabulum  is  detached,  as  the  result  of 
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direct  violence,  the  head  of  the  femvu-  will  slip  out  upon  the  dorsum  ilii,  or 
into  the  sciatic  notch,  and  tlie  signs  of  ilio-sciatic  dislocation  manifest  tliem- 
selves.  In  a  case  of  tliis  kind,  which  was  under  my  care  at  tlie  hospital  in  a 
muscular  man  about  thii-ty,  the  shortening,  inversion,  and  displacement  of  the 
head  of  the  bone  into  the  sciatic  notch,  were  all  well  marked  and  imeciuivocal. 
Ti-action  readily  eflected  reduction,  ydth  distinct  crepitus  ;  but,  as  soon  as 
extension  was  discontinued,  the  head  of  the  bone  slipped  back  into  the  sciatic 
notch. 

The  diagnosis  in  this  case  was  made,  and  in  similar  instances  may  readily  be 
effected,  by  attention  to  three  circumstances  :— the  dislocation,  its  ready 
reduction  with  crepitus,  and  its  immediate  return  when  the  limb  is  left  to 
itself. 

The  Treatment  consists  in  the  application  of  the  long  splint  with  a  broad 
padded  belt,  so  as  to  secure  steadiness  of  the  head  of  the  bone.  But  with 
eveiy  care  a  retui-n  of  displacement  will  readily  take  place,  and  an  unsatis- 
factory result  can  scarcely  be  avoided ;  shortening  of  the  limb,  and  consequent 
lameness,  being  almost  inevitable. 

Fractures  of  the  Sacrum  are  excessively  rare,  except  as  the  result  of  gun- 
shot injury.  When  occurring  from  other  causes,  such  as  falls,  they  are  almost 
invariably  associated  with  fracture  of  the  pelvic  bones,  and  then  they  have 
always  been  fatal.  The  records  of  surgery  contain  but  a  very  few  observations, 
probably  not  more  than  six  or  eight,  of  uncomplicated  fracture  of  the  sacrum 
arising  from  other  causes  than  gun-shot.  I  have  had  two  cases  of  fracture  of 
the  sacrum  under  my  care.  Both  had  a  rapidly  fatal  issue.  In  one  there 
was  also  fracture  through  the  pubic  bone  ;  in  the  other,  the  sacrum  was  the 
only  bone  injxired.  In  it,  the  fracture  was  the  result  of  a  blow  on  the  lower 
part  of  the  back  by  the  buffer  of  a  railway  carriage.  The  preparation  is  in  the 
University  College  Museum.  The  only  other  preparation  with  which  I  am 
acquainted,  is  one  in  the  Museum  of  the  College  of  Surgeons.  These  fractures 
are  almost  invariably  transverse,  with  displacement  forwards  of  the  iipper 
margin  of  the  lower  fragment.  This  was  the  case  in  both  the  instances  imder 
my  care  ;  but  Richerand  has  published  a  case  in  which  this  bone  was  split 
vertically  in  consequence  of  a  fall  on  the  face  ;  and  its  crucial  and  multiple 
fracture  has  been  described  by  others.  It  can  necessarily  only  arise  from 
direct  violence  of  a  severe  character,  attended  by  much  extravasation  and  pain, 
together  with  neuralgia  along  the  course  of  the  posterior  sacral  nerves,  which 
may  be  implicated  in  or  irritated  by  the  fracture.  The  Treatment  would 
consist  in  the  application  of  a  padded  pelvic  band. 

The  Coccyx,  though  more  exposed,  is  seldom  broken.  But  fracture  of  it 
may  occur  from  falls  backwards,  or  from  direct  blows  on  the  part,  the  tip 
being  bent  forcibly  forwards,  and  the  elements  of  the  bone  separated.  The  pain 
in  these  cases  is  excessively  severe,  owing  to  the  bruising  of  the  ligamentous 
and  tendinous  expansions  that  cover  the  bone.  It  is  greatly  increased  in 
sitting  and  walking,  and  in  defecation.  It  is  sometimes  removed  on  reducino- 
the  fractured  and  displaced  fragments  by  pressure  through  the  rectmn,  but 
may  contimie  for  montlis,  and  even  longer,  constituting  a  truly  neuralgic 
affection  of  the  part.  South  relates  the  case  of  a  gentleman  who  broke  his 
coccyx  by  sitting  on  the  edge  of  a  snuff-box,  and  who  suffered  such  severe 
pain  that  he  was  obliged  to  wear  a  pad  on  each  tuberosity  of  the  ischium 
in  order  that  the  coccyx  might  be  in  a  kind  of  pit,  and  free  fi'om  all  pressure 
when  he  sat. 

Under  the  term  Coccydynia,  Sir  J.  Y.  Simpson  has  described  a  painful  affection 
of  tlie  coccyx  and  its  neighbouring  structures,  which  cliiefly  occurs  in  women, 
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commonly  as  the  result  of  injury,  and  is  often  of  a  very  severe  and  persistent 
character,  so  as  to  prevent  the  patient  from  sitting,  or  even  walking  with 
comfort.  It  is  an  affection  that  closely  resembles  in  its  symptoms  tlie  pain 
occasioned  by  fissui-e  or  ulcer  of  the  anus  and  rectum.  It  usually  arises  from  a 
blow  on  the  part,  though  it  appears  sometimes  to  originate  independently  of 
any  external  violence.  The  Treatment  recommended  by  Sir  J.  Y.  Simpson  consists 
In  the  free  subcutaneous  division,  by  means  of  a  tenotome,  of  the  muscular  and 
tendinous  structures  connected  with  the  coccyx.  The  section  of  these  struc- 
tures is  made  first  on  one  side,  then  on  the  other,  and  finally  around  the  tip,  i-o 
as  completely  to  isolate  the  bone.  The  good  effects  of  the  operation  ai'e  usually 
immediate,  the  pain  ceasing  at  once. 

Fractures  of  the  Thigh-Bone  are  of  great  practical  interest,  from  their 
frequency  and  severity.  They  may  occur  in  the  Upper  Articular  End  of  the 
bone,  in  its  Shaft,  or  in  its  Lower  End.  In  these  different  situations  every 
possible  variety  of  fracture  is  often  met  with. 

1.  Fractures  of  the  Pelvic  End  of  the  Bone  may  be  divided  into  those  that 
occur  through  the  Neck  Within  the  Capsule  of  the  joint,  those  that  occur  Outside 
the  Capsule,  and  those  that  implicate  the  Trochanter  alone. 

Intracapsular  Fractures  of  the  Neck  of  the  Thigh  Bone  are  of  two  kinds  ;  the 
Simple,  in  which  the  bone  is  merely  broken  across  ;  and  the  Impacted,  in  wliich 
the  lower  portion  of  bone  is  driven  into  the  upper  fragment. 

This  intracapsular  fracture  may  almost  be  looked  upon  as  a  special  injury  of 
advanced  life,  being  but  seldom  met  with  in  persons  xmder  fifty.  Thus  Sir  A. 
Cooper  states  that,  of  251  cases  with  which  he  met  in  the  couxse  of  liis 
practice,  only  tAvo  were  in  persons  below  this  age.  It  may,  however,  hapj)en 
at  an  early  period  of  Life.  Thus,  Mr.  Stanley  has  recorded  the  case  of  a  lad  of 
eighteen,  who  met  Avith  this  injury.  Another  remarkable  circumstance  in  con- 
nection with  it  is,  that  it  commonly  happens  from  very  slight  degrees  of 
violence,  indeed  almost  spontaneously.  Thus,  the  jarring  of  the  foot  in  missing 
a  step  in  going  down  stairs,  catching  the  toes  under  the  carpet,  tripping  upon  a 
stone,  or  entangling  the  foot  in  tui'ning  in  bed,  are  sufficient  to  occasion  it.  It 
is  especially  in  women  that  this  injury  is  met  with. 

Cawse. — The  occurrence  of  this  fractiu-e  in  old  age  is  owing  indii'ectly  to  the 
changes  in  structure,  shape,  and  position  of  the  head  and  neck  of  the  femur 
with  advancing  years.  The  cancellous  structure  of  these  parts  becomes  ex- 
panded, the  cells  large,  loose,  and  loaded  with  fluid  fat.  The  compact  structure 
becomes  thinned,  and  proportionately  weakened,  especially  about  the  middle 
and  under  part  of  the  neck,  which,  appearing  to  yield  to  the  weight  of  the  body, 
is  shortened  ;  and,  instead  of  being  oblique  in  its  direction,  becomes  horizontal, 
inserted  nearly  at  a  right  angle  into  the  shaft.  In  consequence  of  these  changes 
in  structure  and  position,  it  becomes  less  able  to  bear  any  sudden  shock  by 
which  the  weight  of  the  body  is  thrown  upon  it,  and  snaps  under  the  influence 
of  very  slight  degrees  of  violence.  When  it  breaks,  the  capsule  may  remain 
uninjured,  but  the  prolongation  of  it  which  invests  the  neck  of  the  bone  is 
usually  torn  through.  In  some  cases,  however,  this  cervical  reflexion  is  not 
ruptured,  the  lower  portion  of  it  especially  often  remaining  for  some  length  of 
tinre  untorn,  at  last,  however,  giving  way  under  the  influence  of  tlie  move- 
ments of  the  limb,  or  by  being  softened  by  local  inflammatory  action.  As 
the  -violence  occasioning  the  fi-acture  is  generally  but  slight,  and  as  the  vas- 
cularity of  this  portion  of  the  bone  is  trifling  in  old  people,  tliere  is  but  little 
extravasation  of  blood. 

The  fragments  are  almost  always  so  separated  that  the  fractured  surfaces 
are  not  in  apposition  :  the  upper  end  of  the  loAver  fragment  is  rh'awn  above 
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and  to  the  outer  side  of  tlie  head  of  the  bone,  and  at  tlie  same  time  is 
twisted  so  that  its  broken  surface  looks  forwards.  The  head  remains  in  the 
acetabulmn,  attached  by  the  liganientum  teres,  and  sometimes  preserving  a 
connection  mth  the  lower  fragment,  through  the  medium  of  some  untom  por- 
tions of  the  fibrous  membrane  investing  the  neck.    The  capsule  is  uninjured. 

Dr.  R.  "W.  Smith  has  observed,  that  in  some  instances  the  two  fragments 
become  interlocked  or  dovetailed  as  it  were  into  one  another,  in  consequence 
of  the  line  of  fractm-e  being  irregular  and  dentated. 

Sifjrm.— These  ai-e,  alteration  in  the  shape  of  the  hip,  crepitus  and  pain  at  the 
seat  of  injury,  and  inability  to  move  the  limb,  with  shortening  and  eversion  of 
it.  These  we  must  consider  separately,  as  important  modifications  of  each  are 
sometimes  noticed. 

-  The  alteration  in  the  shape  of  the  hip  is  evidenced  by  some  flattening  of  the 
pai't,  the  trochanter  not  being  so  prominent  as  iisual.  This  process  is  also 
approximated  to  the  anterior  superior  si^iiie  of  the  ilium ;  and,  on  rotating 
the  limb,  it  is  felt  to  move  to  and  fro  tmder  the  hand,  not  describing  the 
segment  of  a  circle  so  distinctly  as  on  the  sound  side.  The  circle  described  by 
the  trochanter  on  the  injirred  side  is  much  smaller  than  that  on  the  soimd  side. 
In  the  sound  limb,  the  trochanter  describes  the  segment  of  a  circle  ha^dng  a 
radius  equal  to  the  length  of  the  head  and  neck  of  the  bone.  On  the  injured 
side,  the  circle  has  a  radius  equal  only  to  the  length  of  that  portion  of  the  neck 
that  still  remains  attached  to  the  shaft  of  the  bone.  Dui-ing  this  examination 
crepitus  will  usually  be  felt,  though  this  occasionally  is  very  indistinct  and 
even  absent,  more  especially  if  the  limb  be  not  well  drawn  down  at  the 
time  it  is  rotated,  so  as  to  bring  the  fractvu'ed  surfaces  into  apposition ;  and 
much  pain  is  experienced  by  the  patient  on  any  movement  of,  or  pressure 
upon,  the  joint. 

The  attitude  of  the  limb  is  so  peculiar,  as  in  general  to  indicate  at  once  to 


the  Surgeon  what  has  happened.  There  is  an  ap- 
pearance of  helplessness  about  it  that  is  striking. 
As  the  patient  is  lying  on  his  back  in  bed  it  is 
everted  ;  shortened  somewhat,  with  the  knee  semi- 
flexed ;  on  requesting  him  to  lift  it  up,  he  makes 
ineffectual  attempts  to  do  so,  and  at  last  ends  by 
raising  it  with  the  toe  of  the  opposite  foot,  or  with 
his  hands.  When  he  is  taken  out  of  bed  and 
placed  upright,  the  injured  limb  hangs  uselessly, 
with  the  toes  pointing  downwards,  and  the  heel 
raised  and  pointing  to  the  inner  anlde  of  the  sound 
side,  the  patient  being  tmable  to  rest  upon  it 
(Fig.  119).  In  some  cases,  however,  it  happens 
that,  after  the  fracture  has  occurred,  the  patient 
can  lift  the  limb  somewhat,  but  with  much  exer- 
tion, from  the  couch  on  which  he  is  lying  ;  or  can 


even  manage  to  walk  a  few  paces,  or  to  stand  for  \  \ 

a  few  minutes  upon  it,  with  much  pain  and  diffi-  A 
culty.    This  is  owing  cither  to  the  cendcal  re- 

flexion  of  the  capsule  being  untom,  or  else  to  the  Fig.  no. -intracapsular  Fracturo 
fragments  not  being  separated,    having  become      <^^«>  Nock  of  tlio  Thigh-Bono, 
locked  into  one  anotlier ;  and  it  usually  occurs  in  those  cases  in  wliich  the 
other  and  more  characteristic  signs  of  this  fracture  are  not  well  marked. 

Eversion  of  the  limb  is  almost  an  invariable  accompaniment  of  tliis  fracture. 
It  is  most  marked  in  those  cases  in  which  the  shortening  is  most  considerable*. 
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This  evers.ion  has  usually  been  attributed  to  the  action  of  the  external  rotator 
muscles,  which  are  inserted  into  the  upj)er  end  of  the  lower  fragment.  But 
I  cannot  consider  this  as  the  only,  or  ind(!ed  the  principal  cause  of  tliis  posi- 
tion ;  for,  not  only  is  it  very  difficult  to  understand  how  these  muscles  can 
rotate  outwards  the  limb  after  their  centi-e  of  motion  has  been  destroyed  by 
the  fracture  of  the  neck  of  the  femur,  their  action  being  rather  in  a  dii-ection 
backwards  than  rotatory  under  these  circumstances,  but  we  find  that  the  Umb 
falls  into  an  everted  position  in  those  cases  in  which,  the  fracture  being  in  the 
shaft,  and  altogether  below  the  insertions  of  these  muscles,  no  influence  can 
be  exercised  by  them  on  the  lower  fi-agment.    I  look  upon  eversion  in  cases 
of  fractured  thigh  as  not  being  a  muscular  action  at  all,  but  simply  the 
natural  attitude  into  which  the  limb  falls  when  left  to  itself.    Even  in  the 
sound  state,  eversion  takes  place  spontaneously  whenever  muscular  action  is 
relaxed,  as  during  sleep,  in  paralysis,  or  in  the  dead  body;  and  in  the  in- 
jured limb,  in  which  there  is,  as  it  were,  a  suspension  of  muscidar  action,  it 
wiU.  occur  equally.    Indeed,  the  shortening  that  takes  place  will  specially  tend 
to  relax  the  external  rotators,  and  thus  stiU  more  prevent  their  influencing  the 
position  of  the  limb. 

Inversion  of  the  foot  in  cases  of  intracapsular  fracture  has  been  noticed  in 
a  few  cases.  I  have  seen  one  instance  of  this  :  Smith,  Stanley,  and  other 
Surgeons,  also  record  cases.  The  cause  of  this  deviation  from  the  usual 
symptoms  of  this  injury  has  been  a  good  deal  discussed.  It  has  been  attri- 
buted by  some  to  the  cervical  ligament  not  having  been  torn  through  at  its 
inner  side,  but  that,  as  Stanley  observes,  while  it  may  prevent  eversion,  cannot 
occasion  inversion ;  by  others  to  the  fact  of  the  lower  fragment  in  these  cases 
being  always  found  in  front  of  the  upper  one.  This  cu-cumstance,  which  is 
much  insisted  on  by  R.  W.  Smith,  appears  to  me  to  be  rather  the  result  than 
the  cause  of  the  inversion  ;  for  any  rotation  inwards  of  the  lower  fragment 
by  the  adductor  muscles  of  the  thigh  would  have  a  tendency  to  draw  the 
upper  end  of  this  fragment  to  the  anterior,  or  in  other  words,  the  inner  side 
of  the  upper  one.  I  am  rather  disposed  to  think  that  this  inversion  is  owing, 
in  some  cases  at  least,  to  the  external  rotators  being  paralysed  by  the  violence 
they  receive  from  the  injury  that  occasions  the  fi-acture,  and  that  thus  the 
adductors,  acting  without  antagonists,  draw  the  tliigh  and  leg  inwards.  In  the 
instance  that  fell  under  my  observation,  and  in  some  of  those  that  have  been 
published,  the  fracture  resulted  from  direct  injury  to  the  hip,  and  was  not  oc- 
casioned by  the  patient  jarring  his  foot,  or  by  any  indirect  violence  operating 
at  the  end  of  the  limb. 

The  shortening  in  cases  of  fracture  within  the  capsule  seldom  exceeds,  in 
the  first  instance,  from  half  an  inch  to  an  inch,  depending  on  the  extent  of  the 
separation  between  the  fragments  ;  it  cannot,  indeed,  in  the  early  periods  of 
the  fi'acture,  very  well  exceed  the  width  of  the  neck  of  the  bone,  as  the  capsule 
is  usually  not  torn  through.  After  the  fi'acture  has  existed  some  time,  the 
capsiile  of  the  joint  may  yield,  allowing  greater  separation  between  the  frag- 
ments, and  then  it  may  amoimt  to  two,  or  even  two-and-a-half  inches.  It  not 
uncommonly  happens  that  the  shortening,  wliich  is  at  first  but  very  slight,  about 
half  an  inch,  suddenly  increases  to  an  inch  or  more  ;  this  is  accounted  for  on 
the  supposition  of  the  cervical  ligament,  which  had  at  first  not  been  completely 
ruptured,  at  last  giving  way  entirely  ;  or  it  may  be  oynng  to  the  fragments 
which  were  originally  interlocked  becoming  separated.  It  is  in  those  cases  in 
which  there  is  but  slight  separation  of  the  fragments,  and  consequently  little 
shortening,  that  the  other  signs  of  fracture  are  not  veiy  strongly  marked,  and 
that  the  patient  preserves  some  power  over  the  movements  of  tlie  limb. 
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The  Constitutional  Disturbance  in  intracapsular  fracture  of  the  neck  of  the 
femur  in  old  people,  though  trifling  at  first,  often  eventually  becomes  con- 
siderable ;  and  the  injiuy  frequently  terminates  fatally,  from  the  supervention 
of  congestive  pneumonia,  an  asthenic  state  of  system,  or  sloughing  of  the 
nates  from  confinement  to  bed  during  treatment.  Hence  this  injury  must 
always  be  considered  as  one  of  a  very  dangerous,  and  not  unfrequently  fatal 
character. 

Mode  of  Union. — The  treatment  of  these  fractui-es  turns  in  a  great  measure 
ivpon  the  \-iew  that  is  taken  of  their  mode  of  union,  and  on  the  constitutional 
condition  of  the  patient.  In  some  cases  no  union  occurs,  but  the  head  of  the 
bone  remains  in  the  acetabulum,  being  hollowed  into  a  smooth,  hard,  cup- 
shaped  cavity,  in  which  the  neck,  which  has  become  rounded  off  and  polished, 
is  received,  and  plays  as  in  a  socket. 

The  imion  of  the  intracajjsular  fracture  of  the  neck  of  the  femur  takes 
place,  however,  in  the  great  majority  of  cases  by  fibrous  tissue.  This  is 
owing  to  two  causes  ;  in  the  first  place,  to  the  cii'cumstance  (which  I  look  upon 
as  the  most  important)  that  the  fractured  siu'faces  are  not  in  apposition  with 
one  another ;  and  secondly,  that  the  vascular  supply  sent  to  the  head  of  the 
bone,  consisting  only  of  the  blood  that  finds  its  way  through  the  vessels  of  the 
ligamentum  teres,  is  insufficient  for  the  proper  production  of  callus. 

In  some  cases,  however,  bony  union  takes  place.  This  can  only  happen 
when,  in  consequence  of  the  cervical  ligament  being  untorn,  or  the  fracture 
being  impacted,  the  surfaces  are  kept  in  some  degree  of  apposition,  and  the 
vascular  supply  to  the  head  of  the  bone  is  speedily  augmented  by  the  blood 
carried  into  it  through  the  mediiun  of  the  plastic  matter  that  is  deposited 
between  the  fi-agments.  In  no  other  circumstance  is  it  probable  that 
osseous  union  takes  place  in  these  fractures  :  hence  the  infrequency  of  its 
occurrence,  there  being  in  all  probability  not  more  than  eighteen  or  twenty 
cases  on  record  as  having  thus  terminated  in  this  country.  When  bony  union 
has  taken  place,  the  head  will  usually  be  found  to  be  somewhat  twisted  round 
in  such  a  way  that  it  looks  towards  the  lesser  trochanter,  owing  to  the  eversion 
that  has  taken  place  in  the  lower  fragment. 

Treatment. — As  these  fractiu'es  do  not  unite  by  bone,  unless  the  fragments 
be  in  good  contact,  it  is  itseless  to  confine  the  patient  to  bed  for  any  long 
period,  if  the  signs,  especially  the  amount  of  shortening,  indicate  considerable 
separation  between  the  fragments,  or  if  the  patient  be  very  aged  and  feeble. 
In  these  circumstances,  lengthened  confinement  to  bed  most  commonly  proves 
fatal  by  the  depressing  influence  which  it  exercises  on  the  general  health, 
by  the  intercurrence  of  visceral  disease,  or  by  the  supervention  of  bed-sores. 
It  is  therefore  a  good  plan  to  keep  the  patient  in  bed  merely  for  two  or  three 
weeks,  until  the  Limb  has  become  somewhat  less  painful,  the  knee  being  well 
supported  upon  pillows.  After  this  time,  a  leather  splint  should  be  fitted  to 
the  hip,  and  the  patient  be  allowed  to  get  up  upon  crutches.  There  will  be 
lameness  during  the  remainder  of  life ;  but,  with  the  aid  of  a  stick  and  properly 
adjusted  splint,  but  little  inconvenience  will  be  suffered. 

When  the  fragments  do  not  appear  to  be  much  separated,  there  being  but 
little  shortening  and  indistinct  crepitus,  and  more  particularly  if  the  patient 
be  not  very  aged,  and  in  other  respects  sound  and  well,  an  attempt  may  be 
made  to  procure  osseous  union.  This  may  be  done  by  the  application  of  the 
long  thigh-splint;  or,  if  this  cannot  very  readily  be  borne,  by  the  double 
inclined  plane,  with  a  padded  belt  strapped  round  the  Idps.  This  apparatus 
should  be  kept  applied  for  at  least  two  or  three  months,  when  a  leather  splint 
may  be  put  on  and  the  patient  move  about  upon  crutches.  During  the  Avhole  of 
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Fig.  120. — Extracapsular  Fracture  of 
the  Nock  of  the  Thigh-bone  :  Detach- 
ment of  the  Trochanter. 


the  treatment,  a  generous,  and  even  stimulating  diet  should  he  ordered,  and 
the  j)atient  kept  on  a  water-hed  or  cusliion.  In  these  fractures  of  the  neck 
of  the  femur,  the  starched  bandage  will  often  be  found  to  be  most  useful.  It 

may  be  applied  as  in  fractured  thigh,  but 
should  have  additional  strength  in  the  spica 
part,  and  indeed  may  be  pro^^ded  with  a 
small  pasteboard  cap  so  as  to  give  more  effi- 
cient support.  In  old  people,  this  plan  of 
treatment  is  especially  advantageous,  as  it 
enables  them  to  sit  up  or  even  to  walk 
about,  and  thus  prevents  aU  the  ill  effects  of 
long  confinement  in  bed. 

Extracapsular  Fracture  of  the  Neck  of  tlie 
Thigh-Bone  is  commonly  met  -with  at  an 
earlier  period  of  life  than  the  injury  wluch 
has  just  been  described,  being  most  frequent 
between  the  ages  of  thirty  and  forty.  It  is 
the  result  of  the  application  of  great  and 
direct  violence  upon  the  hip,  and  occurs 
equally  in  both  sexes. 

Tliis  fracture  may  be  of  two  kinds;  the 
simple,  or  the  impacted.  In  both  cases  the 
neck  of  the  bone  is  commonly  broken  at,  or 
immediately  outside,  the  insertion  of  the  capsiile  of  the  joint.  The  fracture 
is  almost  invariably  comminuted ;  indeed,  I  have  never  seen  a  case  in  which 
the  great  trochanter  was  not  either  detached  or  splintered  into  several  frag- 
ments. In  many  instances  the  lesser  trochanter  is  detached,  and  the  upper 
end  of  the  shaft  injured  (Fig.  120).  This  splintering  of  the  trochanter  is 
owing  to  the  same  violence  that  breaks  the  bone  forcing  the  lower  end  of  the 
neck  into  the  cancellous  structure  of  this  process,  and  thus,  by  a  wedge-like 
action,  breaking  it  into  fragments.  When  the  neck  contiuaies  locked  in 
between  these,  we  have  the  imjjacted  form  of  fracture. 

The  Signs  of  extracajjsular  fracture  vary  according  as  it  is  simple  or  im- 
pacted ;  but  in  both  oases  they  partake  of  the  general  character  of  those  that 
are  met  with  in  fractures  within  the  capsule.  The  individual  signs,  however, 
differ  considerably  fi'om  these. 

The  hip  will  usually  be  found  much  bruised  and  swollen  from  extravasation 
•  of  blood,  which  is  often  considerable.  The  crepitus  is  very  distinct  and  loud, 
being  readily  felt  on  laying  the  hand  upon  the  trochanter,  and  moving  the 
limb.  The  separate  fragments  into  which  the  trochanter  is  splintered  may 
occasionally  be  felt  to  be  loose.  The  pain  is  veiy  severe,  and  greatly  increased 
by  any  attempt  at  moving  the  joint,  wliich  to  the  patient  is  impossible. 

The  eversion  is  iisually  strongly  marked,  and  the  position  of  the  limb  is 
characteristic  of  complete  want  of  power  in  it.  Inversion  occurs  more  freqiiently 
in  this  fracture  than  in  that  within  the  capsule.  Smith  finds  that  of  7  cases  of 
inversion  of  the  limb  in  fractiu'es  of  the  neck  of  the  femur,  5  occurred  in  the 
extracapsvilar  fracture  ;  and  of  15  cases  of  intracapsular'  fractiu'e,  tliis  condition 
was  met  with  in  3.  When  there  is  much  comminution  of  the  trochanter,  the 
foot  Avill  commonly  remain  in  any  position  in  Avhich  it  is  placed,  but  generally 
has  a  tendency  to  rotate  outwards. 

The  shortening  of  the  limb  is  very  considerable,  being  never  less  than  from 
an  inch  and  a  quarter  to  two  inches  and  a  half,  and  often  extending  to  three  or 
four  inches. 
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The  Impacted  Extracapsular  Fracture  of  the  neck  of  the  thigh-hone  occurs 
when  the  upper  fragment  is  driven  into  the  cancellous  slructare  of  the  loAver 
one,  remaining  fixed  there  (Fig.  121).  The  signs  ol'  this  form  of  fractui-e  are 
often  of  a  somewhat  negative  character,  rendering  its  diagnosis  and  detection 
extremely  difficult.  There  is  pain  about  the  hip, 
\nth  slight  eversion  of  the  foot,  and  some  shorten- 
ing, usually  amounting  to  about  half  an  inch,  but 
never  exceeding  one  inch.  There  is  but  little 
crepitus — in  some  cases  none  can  be  detected;  and 
the  patient  can  then  raise  the  foot  for  a  few  inches 
off  the  couch  on  which  it  is  laid,  and  even  walk 
upon  it  with  a  hobbling  motion,  though  -with  much 
pain.  In  consequence  of  the  impaction  the  limb 
cimnot  be  restored  by  traction  to  its  proper  length, 
and  hence  incurable  lameness  always  results  from 
this  injury. 

The  Diagnosis  of  the  different  forms  of  fracture  of 
the  neck  of  the  thigh-bone  from  one  another,  and 
from  other  injuries  occuiTing  in  the  vicinity  of  the  hip-joint,  is  a  matter  of 
considerable  importance,  and  often  of  no  slight  difficulty.  Between  the  intra- 
capsular and  the  ordinary  extracapsular  fractures  there  can  be  no  difficulty  ;  all 
the  signs  of  the  latter  being  so  much  more  strongly  marked  than  those  of  the 
former  injury,  the  difference  of  age  and  the  degree  of  violence  required  to  break 
the  bone  being  also  important  elements  in  the  diagnosis,  as  may  be  seen  by  the 
annexed  Table. 


Fig.  121. — Impacted  Extracap- 
sular Fracture  of  Neck  of 
Thigh-bone. 


Diagnosis  between  Intror-  and  Extra-capsular  Fractures  of  the  Neck  of  the 

Tliigh-bone. 

Intracapsular.  Extracapsular. 

1.  Cause  generally  slight  and  indirect,  such     1.  Cause  usually  severe  and  direct  violence, 

as  catching  the  foot  in  the  carpet  or  such  as  falling  from  a  height  or  blow 

slipping  off  the  curb-stone.  on  hip. 

2.  Age,  rarely  below  fifty  ;  most  conunonly     2.  Age,   usually  below  fifty  ;   chiefly  in 

in  feeble  aged  persons.  vigorous  adiilts. 

3.  Pain   and   constitutional   disturbance     3.  Pain    and    constitutional  disturbance 

slight.  usually  considerable. 

4.  No  apparent  injury  to  soft  parts  about     4.  Considerable  extravasation,  ecchymosis, 

hip.  and  signs  of  direct  injury  to  hip. 

5.  Crepitus  often  obscure.  5.  Crepitus   (when    not  impacted)  veiy 

readUy  felt. 

6.  Shortening  usually  at  first  not  more     6.  Shortening  (when  not  impacted)  at  least 

than  one  inch.  two  inches  or  more. 

It  is  more  difficult  to  distinguish  between  the  intracapsular  fracture  and  the 
impacted  extracapsular  fracture.  In  the  former  case,  however,  the  crepitus  and 
eversion  are  more  marked,  and  the  injury  usually  occurs  from  less  direct 
violence  than  when  the  fracture  is  outside  the  capsule.  In  the  latter  case, 
also,  traction  cannot  restore  the  limb  to  its  proj)er  length  as  in  the  former 
instance. 

In  severe  contusions  of  the  hip  there  is  sometimes  eversion  of  the  limb  with 
inability  to  move  it,  so  that  at  first  sight  it  might  be  supposed  that  the  bone 
was  broken.  In  these  cases,  however,  the  absence  of  shortening  and  crepitus 
■\vill  always  establish  the  diagnosis.  The  difficulty  is  greater,  however,  in 
those  instances  in  which,  the  hip-joint  having  been  the  seat  of  chronic  rheu- 
matic  arthritis,  iho.  limb  is  already  somewhat  shortened;  here,  however,  tlie 
history  of  the  case,  and  the  fact  of  the  shortening  not  being  of  recent  occurrence, 
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Fig.  122. — Impacted  Extra- 
capsular Fracture  of  Neck 
of  Thigh-bone  :  Abundant 
Formation  of  Callus. 


M'ill  be  sufficient  to  establish  the  nature  of  the  injmy.  The  diagnosis  of  these 
injuries  from  dislocations  will  be  considered  in  a  subsequent  chapter. 

In  the  extracapsular  fracture  of  the  neck  of  the  femur,  death  not  uncommonly 

results  from  the  severity  of  the  injury,  the  pain  and 
irritation  of  the  fracture,  and  the  consequent  shock 
to  the  system.  The  great  extravasation  of  blood  into 
the  tissues  of  the  limb  has  Ijeen  known  to  be  suffi- 
cient to  account  for  the  fatal  result.  Wlien  the 
patient  lives,  bony  union  takes  place,  large  irregular 
stalactitic  masses  being  commonly  thro\vn  out  by 
the  inferior  fragment,  so  as  to  overlap  the  several 
splinters  of  bone.  This  callus  is  most  abundant 
posteriorly  in  the  intertrochanteric  space  (Fig.  122). 

The  Treatment  of  the  extracapsular  fracture  may 
very  conveniently  and  efficiently  be  conducted  by 
means  of  the  long  splint,  a  padded  belt,  if  neces- 
sary, being  strapped  firmly  round  the  hips  under- 
neath it ;  or  the  plan  recommended  by  Six  A.  Cooper, 
of  placing  the  patient  on  a  double  inclined  plane? 
with  both  feet  and  ankles  tied  together,  and  a  broad 
belt,  well-padded,  finnly  strapped  roimd  the  Ijody,  so 
as  to  press  the  fragments  of  the  trochanter  firmly 
against  one  another,  will  be  found  an  excellent  mode  of  keeping  the  limb  of  a 
proper  length,  and  the  fragments  in  contact. 

Occasionally  the  fractiu'e  extends  through  the  trochanter  major  without  impli- 
cating the  neck  of  the  bone.  Here  there  is  shortening  to  about  three-fourths  of 
an  inch,  or  an  inch,  with  much  eversion  and  crepitus  readily  felt.  This 
fracture,  which  unites  firmly  and  well  by  bone,  must  be  treated  in  the  same 
M^ay  as  the  last. 

Compound  Fractures  of  the  Neck  of  the  Thigh-hone  can  only  occur  fi'om  bullet- 
womids.  In  these  cases  the  choice  lies  between  am^mtation  at  the  hip-joint, 
resection  of  the  injured  portion  of  bone,  or  treating  the  case  as  an  ordinary 
compound  fracture.  The  choice  of  the  Surgeon,  for  reasons  stated  at  p.  138, 
lies  between  the  latter  two  alternatives,  which  are  the  only  ones  that  afford  a 
reasonable  hope  of  safety  to  the  patient. 

2.  Fractures  of  the  Shaft  of  the  Tliigh-hone  are  of  very  common  occurrence  ; 
every  possible  variety  of  the  injuiy  being  met  with  here.  They  are  usually 
oblique,  except  in  children,  when  they  are  commonly  transverse,  and  are  often 
comminuted,  double,  or  compound. 

The  Signs  are  well  marked.  There  is  shortening  usually  to  a  considerable 
extent,  with  eversion  of  the  limb,  crepitus  readily  produced,  and  much 
swelling  from  the  approximation  of  the  attachments  of  the  muscles.  The  lower 
fragment  is  always  drawn  to  the  inner  side  of  the  iipper  one,  and  rotated 
outwards ;  and  when  the  fracture  is  high  up  there  is  a  great  tendency  to  angular 
deformity,  in  consequence  of  the  projection  forwards  of  the  lower  end  of  the 
upper  fragment.  In  all  cases  there  is  this  forwai-d  projection,  and  in  most  an 
outward  displacement  as  well  of  this  fragment.  But  in  some  instances,  though 
more  rarely,  it  is  drawn  inwards  as  well  as  forwards. 

I  have  had  three  opportunities  of  ascertaining  by  dissection  the  condition  of 
parts  that  leads  to  this  eversion  and  projection  forwards  of  the  lower  end  of  tlie 
upper  fragment  in  fracture  of  the  femur.  The  first  case  was  that  of  an  old  man 
who  died  about  three  hours  after  meeting  with  a  compound  comminuted 
fracture  of  the  middle  and  lower  thirds  of  the  right  thigli-bone,  and  in  whom 
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this  condition  of  the  upper  fragment  was  very  distinctly  marked.  It  was 
found  that  the  gluteus  maximus  and  medius  coiild  be  divided  without  affecting 
the  position,  of  the  bone  ;  but  when  the  gluteus  minimus  was  cut  across,  it 
yielded  somewhat.  The  pyrifonnis  and  external  rotators  were  now  felt  to  be 
excessively  tense  ;  and,  on  cutting  these  across,  the  end  of  the  fragment  could 
at  once  be  drawn  inwards,  all  opposition  ceasing.  The  projection  forwards 
still  remained,  however  ;  and  this,  which  was  evidently  due  to  the  tension  of 
the  psoas  and  iliacus  muscles,  yielded  at  once  on  dividing  them.  It  would  thus 
appear  that  there  must  be  a  double  displacement  of  the  upper  fragment  ;  out- 
wards, depending  on  the  action  of  the  external  rotators  ;  and  forwards,  owing 
to  the  contraction  of  the  psoas  and  iliacus  muscles. 

The  second  case  was  one  of  displacement  forwards  and  inwards.  It  was  that 
of  an  elderly  man,  who  died  of  internal  injuries  about  half  an  bom*  after 
meeting  with  fracture  of  both  thigh-bones  at  the  junction  of  the  upper  and  middle 
thirds  by  the  passage  of  a  cart-wheel  across  the  thighs  and  body.  In  this  case 
nearly  the  same  conditions  were  presented  in  both  limbs.  On  the  left  side 
there  was  shortening  to  the  extent  of  about  two  inches  ;  the  upper  fragment  was 
tilted  upwards  and  rather  inwards,  the  lower  one  being  drawi  up  behind  it  to 
the  extent  indicated.  On  dividing  the  psoas  and  iliacus,  the  upper  fragment 
coidd  be  depressed  slightly.  The  adductor  brevis  and  pectineus  were  now  seen 
to  be  tense ;  on  cutting  them  through,  it  could  be  still  further  depressed.  It 
was  now  drawn  strongly  inwards  owing  to  the  extreme  tension  of  the  internal 
rotator  muscles,  more  especially  the  obturator  internus ;  on  cutting  them 
through,  the  fragment  yielded  completely.  The  lower  fragment  was  broken  off 
obliiiuely,  and  drawn  upwards  for  two  inches  behind  the  upper  one.  The 
adductor  magnus  and  part  of  the  adductor  longus  were  torn.  The  other  muscles 
were  uninjured.  When  extension  was  made  witb  the  limb  straight  out,  the 
flexors  of  the  leg  offered  a  slight  resistance  :  they  were  divided.  The  vastus 
externus  was  next  cut  tlirough  ;  the  lower  fragment  could  then  be  drawn  down 
a  quarter  of  an  inch ;  on  di\dding  the  vastus  internus  and  crureus,  it  yielded  one 
inch  more  ;  on  cutting  through  the  adductor  magnus  and  longus,  it  came  down 
three  quarters  of  an  inch  more ;  thus  making  up  the  two  inches  of  shortening.  On 
the  left  side,  the  fracture  was  the  same  as  that  in  the  other  limb.  The  eftect  of 
the  section  of  the  different  muscles  was  the  same;  hut  the  vastus  externus  seemed 
to  take  a  somewhat  larger  share  in  displacing  the  lower  fragment. 

The  Treatment  of  fractures  of  the  shaft  of  the  thigh-bone  may  be  con- 
ducted in  six  different  ways,  each  of  which  presents  advantages  in  particular 
forms  of  these  injuries  ;  hence  an  exclusive  plan  of  treatment  should  not  be 
followed.  • 

Whatever  treatment  is  adopted,  and  however  carefully  it  may  be  carried  out, 
the  Sirrgeon  must  not  be  disappointed  if,  in  the  adult,  a  certain  amount  of 
weakness  be  left.  This  is  more  particularly  the  case  where  the  fracture  is 
oblique  and  high  up :  the  more  transverse  and  the  nearer  the  condyles, 
on  the  other  hand,  the  less  will  be  the  liability  to  shortening.  In  children, 
union  may  almost  always  be  procured  without  any  shortening  of  the  bone.  A 
slight  diminution  in  the  length  of  the  limb  is  in  reality  of  no  consequence,  and 
gives  rise  to  no  inequality  of  gait ;  the  pelvis,  by  the  obliquity  it  assumes, 
remedying  this.  It  is  only  when  the  shortening  exceeds  half  or  three  quarters 
of  an  inch,  that  it  is  important  and  occasions  deformity. 

1.  The  fracture  may  be  treated  by  simply  relaxing  the  muscles  of  the  limb. 
This  is  effected  by  laying  it  upon  its  outer  side,  flexing  the  thigh  well  upon  the 
abdomen  and  the  leg  upon  the  thigh,  and  supporting  the  Limb  in  this  position 
by  an  angular  wooden  or  leather  splint,  extending  from  the  hip  to  the  knee  or 
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outer  arJde,  and  by  a  sliort  inside  tliigli-spliut.  Tliis  position  I  liave  occa- 
sionally adopted  in  fractures  about  a  coi;ple  of  inches  below  the  trochanters,  in 
which  there  is  a  great  tendency  to  the  projection  outwards  of  the  lower  end  of 
the  upper  fragment,  and  have  found  these  cases  turn  out  better  in  this  way 
than  by  any  other  plan  of  treatment. 

2.  Extension,  without  regard  to  muscular  relaxation,  by  means  of  Liston's 
long  spKnt  and  perineal  band  (Fig.  12.3),  will  be  found  a  most  successful  plan 
of  treating  fractures  in  the  middle  and  lower  parts  of  the  thigh. 


Fig.  123. — Liston's  Long  Splint. 


In  emi^loying  the  long  splint  for  the  treatment  of  these  fractures,  care  must 
be  taken  that  it  be  of  sufficient  length  to  extend  about  six  inches  below  the 
sole,  and  nearly  as  high  as  the  axilla.  The  perineal  band  should  consist  of  a 
soft  handkerchief  covered  with  oiled  silk,  and  must  be  gradually  tightened.  If 
the  perineal  band  occasion  excoriation  or  imdue  pressure,  so  as  to  necessitate  its 
removal,  I  have  found  advantage  from  keeping  up  extension  with  a  heavy 
weight  attached  to  the  lower  end  of  the  splint. 


Fig.  124.— Compound  Fracture  of  Shaft  of  Thigh-bone :  Treatment  by  Bracketed  Long  Splint. 

In  cases  of  compound  fracture,  where  the  aperture  exists  in  the  posterior  and 
outer  part  of  the  limb,  I  have  found  a  long  thigh-splint,  made  of  oak  and 
bracketed  opposite  the  seat  of  injury,  the  most  convenient  apparatus,  enabling 
the  limb  to  be  kept  of  a  proper  length,  and  the  wound  to  be  dressed  at  the 
same  time  (Fig.  124). 


Fig.  125.— Fracture  of  Shaft  of  Thigh-bono  :  Treatment  by  Wcigbta  and  Short  Si)Iints. 


3.  The  double  inclined  plane  is  especially  useful  in  many  compound  fractures 
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of  the  thigh,  often  admitting  of  greater  facilities  for  dressing  the  wound  and  the 
general  management  of  the  case,  than  any  other  apparatus  that  can  be  applied. 

4.  Extension  of  the  limb  by  the  attachment  of  a  weight  to  the  foot,  a  plan  of 
treatment  employed  by  James,  of  Exeter,  and  perfected  by  Dr.  Buck,  of  New 
York,  is  a  most  sunple  and  efficient  means  of  treatment.  The  accompanying 
dm^nng  (Fig.  125)  illustrates  this  weU.  The  weight  requii-ed  for  extension 
should  vaiy  in  the  adult  from  five  to  ten  pounds.  The  counter-extending 
means  consist  of  a  perineal  band,  wliich  should  be  of  India-rubber  tubmg 
properly  covered  and  fastened  to  the  head  of  the  bedstead. 

5.  Suspension  of  the  limb  from  a  splint  applied  along  its  anterior  aspect,  as  in 
Fig.  126,  has  been  recommended  by  Dr.  N.  R.  Smith,  of  Maryland.  As  a  general 


Fig.  126. — Limb  suspended  from  Splint  by  SUnga,  preparatory  to  application  of  EoUer. 

plan  of  treatment,  it  is  not  likely  to  be  found  advantageous.  But  it  is  easy  to 
understand  that,  in  certain  cases  where  injury  was  done  to  the  soft  parts  of  the 
limb  posteriorly,  it  might  be  found  very  useful. 

6.  The  starched  bandage  may  be  employed  in  most  cases.  In  treating 
fractures  of  the  shaft  of  the  thigh-bone  with  the  starched  bandage,  the  follomng 
plan  will  be  foimd  convenient.  The  limb  should  be  evenly  and  thickly 
enveloped  in  a  layer  of  cotton  wadding  ;  a  long  piece  of  strong  pasteboard, 
about  four  inches  wide,  soaked  in  starch,  must  next  be  applied  to  the  posterior 
part  of  the  limb,  from  the  nates  to  the  heel.  If  the  patient  be  very  muscular, 
and  the  thigh  large,  this  must  be  strengthened,  especially  at  its  upper  part,  by 
having  slips  of  bandage  pasted  upon  it.  Two  narrower  strips  of  pasteboard  are 
now  placed,  one  along  each  side  of  the  limb,  from  the  hip  to  the  ankle,  and 
another  shorter  piece  on  the  fore  part  of  the  thigh.  A  double  layer  of  starched 
bandage  should  now  be  applied  over  the  whole,  with  a  strong  and  well-starched 
spica.  It  should  be  cut  up  and  trimmed  on  the  second  or  third  day,  and  then 
reapplied  in  the  usual  way.  With  such  an  apparatus  as  this  I  have  treated 
many  fractured  thighs,  both  in  adults  and  children,  without  confinement  to  bed 
for  more  than  three  or  four  days,  and  without  the  slightest  shortening  or 
deformity  being  left  (Fig.  100).  The  points  to  be  especially  attended  to  are, 
that  the  back  pasteboard  splint  be  veiy  strong,  at  the  upper  part  especially, 
and  that  the  spica  be  well  and  firmly  applied,  so  that  the  hip  and  the  whole  of 
the  pelvis  be  immoveably  fixed. 

A  simple  comminuted  fracture  of  the  thigh-bone  is  usually  best  treated  in  the 
double  inclined  plane  for  the  first  three  weeks,  after  which  it  may  be  put  up  in 
the  starcli  bandage. 

The  Treatment  of  Compound  and  Comminuted  Fracture  of  the  Thigh-hone  will 
vary  according  as  the  injury  arises  from  gun-shot  injury,  or  is  an  accident  of 
civil  Ufe.    In  the  former  case,  for  reasons  stated  at  p.  138,  amputation  .shouhl  at 
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once  be  performed  if  tlie  fracture  be  below  the  upper  third  of  the  bone.  When 
the  upper  third  is  splintered,  the  result  of  amputation  is  so  very  unsatisfactory, 
that  the  patient  may  have  a  better  prospect  of  recovery  if  the  limb  be  treated 
in  splints,  and  an  endeavour  made  to  save  it,  disarticulation  at  the  hip-joint  in 
such  cases  being  almost  invariably  fatal. 

When  a  compound,  and  even  a  comminuted  fracture  of  the  thigh-bone, 
occurs  from  one  of  the  common  accidents  of  civil  life,  the  line  of  practice  is  not 
so  defined.  The  course  that  the  Surgeon  adopts  must  be  influenced  by  the  ex- 
tent of  injury  done  to  the  soft  parts,  more  particularly  to  the  main  blood-vessels 
of  the  limb.  If  the  integuments  and  muscles  be  extensively  torn  and  lacerated, 
or  if  there  be  reason  to  believe  that  the  femoral  vessels  have  sufl'ered,  amputa- 
tion must  be  practised.  But  if  the  wound  be  of  but  small  size,  made  by 
the  perforation  of  the  bone  rather  than  by  the  violence  which  occasioned  the 
fractiu-e,  and  if  the  vessels  be  iminjm-ed,  an  attempt  must  be  made  to  save 
the  Hmb,  wliich  should  be  put  up  on  the  double  incline  or  in.  the  long 
bracketed  splint. 

The  treatment  of  the  complication  of  a  wound  of  the  main  artery,  femoral 
or  popliteal,  with  and  by  a  fracture  of  the  thigh-bone,  will  vary  according  as 
the  injury  is  compovmd  or  simple.  Siich  an  accident,  complicating  a  compound 
fractui-e,  is  necessarily  a  case  for  immediate  amputation.  If  the  fracture  be 
simple,  and  a  diffused  traumatic  aneurism  form  in  the  ham  or  lower  part  of  the 
thigh,  we  must,  in  accordance  with  the  principles  laid  down  at  p.  252, 
ligature  the  superficial  femoral  artery ;  unless  gangrene  be  supervening,  or  have 
actually  supervened,  when  amputation  of  the  thigh  must  be  practised  above 
the  line  of  fracture. 

In  discussing  the  treatment  of  these  accidents,  in  which  the  question  of 
amputation  of  the  thigh  is  raised,  I  cannot  too  strongly 
state  my  conviction  that,  unavoidable  as  it  imdoubtedly 
is  in  some  cases,  as  the  only  alternative  left  to  the  Surgeon, 
this  operation,  when  practised  primarily /or  injuries  of  the 
thigh-bone  itself,  is  one  of  the  most  fatal  in  surgery,  and 
should  accordingly  not  be  too  hastily  resolved  upon. 

3.  Fractures  in  the  Vicinity  of  the  Knee-joint. — The  lower 
end  of  the  thigh-bone  may  be  broken  across  in  a  transverse 
direction,  thi-ough  the  line  of  jimction  between  the  epi- 
physes and  the  shaft,  both  condyles  being  detached.  This 
most  readily  occurs  in  children,  from  the  lower  epiphyses 
not  being  as  yet  solidly  united  to  the  shaft  of  the  bone. 
In  other  cases,  the  fractiu-e  extends  thi-ough  one  of  the 
condyles,  detaching  it  from  the  shaft  of  the  bone.  The 


Fig.  127. — Impacted 

Fraiture  of  Lower  End  „     ,  „  ^  t  yi      xi.   rt  i.  irnoan 

of  Thigh-Bone.  Figs.  128,  129.— Fracture  of  Condyles  from  fall  on  the  Bent  Knees. 

readiness  with  which  crepitus  can  be  felt,  the  line  of  fracture  made  out,  and 
the  displacement  removed  by  lateral  pressure,  determines  at  once  the  nature 
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of  this  accident.  These  cases  are  best  treated  on  the  double  inclined  plane. 
I  have  had  several  cases  of  impacted  fracture  in  this  situation  under  my  cai'e. 
In  one,  the  upper  fragment,  which  was  very  oblique,  was  firmly  driven  into  the 
cancellous  structure  of  the  lower  one  (Fig.  127).  In  another  case,  the  condyles 
of  both  thigh-bones  were  splintered  into  a  number  of  fragments,  amongst 
■which  the  shafts  were  impacted.  Excellent  union,  however,  took  place,  the  skin 
having  been  uninjured.  In  the  case  from  which  Figs.  128  and  129  were  taken, 
the  padent  fell  from  a  great  height  on  the  bent  knees  and  splintered  the  condyles 
upwards  from  their  articular  surfaces.  The  head  of  the  tibia,  especially  in  the 
right  knee,  was  also  fractured.  Fractiu-e  of  the  lower  end  of  the  tliigh-bone,  com- 
municating with  open  woimd  of  the  knee-j  oint,  is  necessarily  a  case  for  amputation. 

Fractures  of  the  Patella  may  be  the  result  of  direct  violence,  when 
the  bone  is  often  comminxited,  or  even  broken  longitudinally,  being  split,  and 
the  joint  possibly  injured.  But  most  frequently  they  occur  as  the 
consequence  of  muscular  action  ;  the  bone  being  torn  across  by  the 
violent  effort  made  by  the  extensor  muscles  of  the  thigh,  in  the  at- 
tempt a  person  makes  to  save  himself  from  falling  when  he  sud- 
denly slips  backwards.  All  fractures  of  the  patella  from  muscular 
action  are  transverse;  the  lower  portion  of  the  bone  being  fixed  by 
the  ligamentum  patellae,  the  upper  segment  is  torn  off  by  the 
spasmodic  action  of  the  extensors  at  the  moment  when  the  knee  is 
bent,  whilst  the  person  is  in  the  act  of  falling  backwards.  The 
patient  does  not  break  his  patella  in  these  cases  by  falling  upon 
it,  but  he  falls  because  the  patella  has  been  torn  asimder  by  the 
violent  and  almost  spasmodic  action  of  the  extensors  of  the  thigh 
in  his  efforts  to  save  himseK.  In  consequence  of  these  fractiu'es 
being  occasioned  by  muscular  action,  they  are  more  frequent  in 
men,  especially  about  the  middle  period  of  life,  less  common  in 
women,  and  extremely  rare  in  children.  I  have  once,  however,  had 
imder  my  care  a  child  under  ten  years  of  age,  who  had  a  transverse  Fig  130.— Frac- 
fracture  of  the  patella.  It  not  unfrequently  happens  when  one  ^^^^  ^ew^^of 
patella  has  been  fractured,  that  the  unsteadiness  of  gait  causes  the  Limb.straight. 
opposite  one  to  be  broken  by  muscular  action  in  an  effort  to  save  a  fall.  The  same 
patella  may  be  broken  more  than  once ;  in  the  cases  that  I  have  seen,  the  second 

fracture  has  always  occun-ed  in  the  upper 
fragment,  a  little  above  the  line  of  the 
original  fracture. 

The  Signs  of  this  fractm-e  are  very  evi- 
dent. When  it  is  transverse,  the  separation 
between  the  fragments  (Fig.  130),  which  is 
much  increased  by  bending  the  luiee  (Fig. 
131),  and  the  inability  to  stand  or  to  raise 
the  injured  limb,  indicate  what  has  hap- 
pened ;  when  it  is  longitudinal  or  commi- 

Fig.  I31.-Kn.cture  of  Patella:  Separation  ^^'^   Crepitus  and  mobility  of  the 

between  Fragments  increased  by  bending  fragments  point  it  OUt  ;  and  there  is  Usually 

°  considerable  swelling  of  the  knee-joint  in 

these  cases,  with,  perhaps,  wound  of  it. 

Mode  of  Union.— When  the  bone  is  broken  transversely,  it  very  rarely  indeed 
unites  by  osseous  matter,  in  consequence  of  the  wide  separation  of  the  frag- 
ments ;  there  are,  however,  two  or  three  cases  on  record  in  which  this  kind  oi 
union  has  taken  place  in  these  fractures.  In  the  longitudinal  and  comminuted 
fractures,  osseous  union  readily  occurs,  the  fragments  remaining  in  close 
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apposition.  In  tlie  majority  of  cases  of  transverse  fracture,  tlie  fragments 
remain  separated  by  an  interval  varying  from  one-fourth  of  an  inch  to  an  inch  ; 
hut  in  some  instances  the  gap  is  mucli  greater,  amounting  even  to  four  or  live 
inches.  When  the  separation  does  not  exceed  an  inch  and  a  half,  the  gap  is 
usually  filled  up  by  fibrous  or  ligamentous  tissue,  uniting  the  fragments  finnly. 
In  some  of  the  cases,  however,  in  which  the  separation  between  the  fragments 
does  not  exceed  this  distance,  and  in  most  of  those  in  which  it  extends  beyond 
it,  Mr.  W.  Adams  has  found  that  the  fiucture  is  not  united  by  any  plastic 
matter  that  has  been  thrown  out,  but  that  the  fragments  are  bound  together  simply 
by  the  thickened  fascia  which  passes  over  the  patella,  with  which  is  incorporated 
the  bursa  patellae.  Mr.  Adams  finds  that  the  aponeurotic  structure  thus  imiting 
the  fragments  may  be  arranged  in  different  ways.  Thus  it  may  pass  between, 
and  be  adherent  to  the  anterior  periosteal  surface  of  both  fi'agments ;  or  the 
connecting  aponeurosis  may  be  reflected  over,  and  be  adherent  to,  both  the 
fractured  surfaces  ;  or,  lastly,  (and  this  is  the  most  frequent  form  of  arrange- 
ment,)' the  connecting  aponeurosis  may  pass  from  the  periosteal  surface  of  the 
upper  fragment  to  the  fractured  surface  of  the  lower  one,  to  which  it  becomes 
closely  and  firmly  united.  In  the  majority  of  cases,  when  united  by  aponeui'otic 
tissue,  the  fragments  gaj)e  somewhat  towards  the  skin,  coming  into  better  contact 
posteriorly.  Thus,  it  would  appear  that  a  patella  fractured  transversely  may 
uiute  in  two  ways  ;  most  frequently  by  the  intervention  of  thickened  aponeurotic 
structm-e,  and  next,  by  a  ligamentous  or  fibrous  band.  Of  31  specimens  in  the 
London  museums,  examined  by  Mr.  Adams,  it  was  found  that  in  15  aponeurotic 
imion  had  taken  place,  in  12  ligamentous  imion,  and  in  the  remaiaing  4  the 
kind  of  union  could  not  be  determined. 

The  aponeurotic  union  always  leaves  a  weakened  limb  and  an  unprotected 
joint ;  for,  in  consequence  of  the  separation  of  the  fragments,  the  folding  in  of 
the  fascia,  and  its  adhesion  to  the  capsule  of  the  joint,  the  fingers  can  be  thrust 
in  between  tlie  articular  surfaces  of  the  knee. 

Treatment. — In  many  cases  of  fractured  pateUa,  there  is  rather  severe  inflam- 
matory action  in  the  knee,  with  great  synovial  effi^sion.  This  requires  to 
be  reduced  by  rest  and  the  application  of  evaporating  lotions,  before  any 
other  treatment  can  be  adopted.  When  this  has  been  effected,  means  must  be 
taken  for  the  union  of  the  fragments  ;  with  tliis  view,  the  principal  poiat  to 
be  attended  to  is,  to  keep  the  fragments  in  sufficiently  close  apposition  for  firm 
ligamentous  union  to  take  place  between  them.  With  this  view,  the  upper 
fragment,  which  is  moveable,  and  has  been  retracted  by  the  extensor  muscles  of 
the  thigh,  must  be  drawn  down  so  as  to  be  approximated  to  the  lower  one, 
which  is  fixed  by  the  hgamentum  patelloe.  This  approximation  of  the  frag- 
ments may  be  eifected  either  by  position  and  relaxation  of  the  muscles,  or  by 
mechanical  contrivance.  Simple  position  usually  suffices  for  this  purpose,  and 
must  be  attended  to  whatever  mechanical  appliances  are  used.  By  placing 
the  patient  in  a  semi-recumbent  position,  and  elevating  the  leg  considerably,  so 
as  to  relax  the  muscles  of  the  tlugh  completely,  the  uj^per  fragment  may  be 
brought  down  to  the  lower  one,  and,  if  necessary,  may  be  retained  there,  after 
any  local  inflammation  that  results  from  the  accident  has  been  subdued,  by 
moulding  a  gutta-percha  cap  accui'ately  to  and  fixing  it  firmly  upon  the  knee, 
or  by  the  application  of  pads  of  Hnt  and  broad  straps  of  plaster.  These  straps 
of  plaster  may  be  applied  above  and  upon  the  upper  fragment  in  a  diagonal 
direction  from  above  downwards.  They  should  be  of  sufficient  length  to  em- 
brace the  limb  and  the  back  splint,  to  which  they  are  to  be  fixed,  or  a  figure- 
of-8  bandage  may  be  applied  round  the  limb  and  splint  togetlier.  This  position 
must  be  maintained  for  at  least  six  weeks  ;  at  the  expu-ation  of  which  time  the 
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patient  may  be  allowed  to  walk  about,  wearing,  however,  an  elastic  laiee-cap, 
or,  what  is  better,  a  straight  leather  splint  in  tlie  ham,  so  as  to  prevent  the  knee 
from  being  bent  for  at  least  three  months.  If  this  precaution  be  not  taken,  the 
union  between  the  fragments,  which  at  first  appear  to  be  in  very  close  contact, 
will  gradually  lengthen,  until  in  the  course  of  a  few  months  an  interval  of 
several  inches  may  be  found  between  them.  In  these  cases,  however,  even 
though  the  separation  between  the  fragments  be  great,  it  is  remarkable  how 
well  the  limb  may  be  used,  especially  on  level  groimd  ;  and  with  the  aid  of  a 
knee-cap  but  little  inconvenience  is  experienced  by  the  patient. 

In  most  cases  of  fractm-ed  patella  the  starched  bandage  wiU  be  foimd  a  very 
useful  mode  of  treatment,  the  patient  being  with  it  enabled  to  walk  about 
diuring  the  whole  of  the  treatment.  The  action  of  the  bandage  is  miich 
increased  by  drawing  down  and  fixing  the  upper  fragment  by  two  broad  strips 
of  plaster  firmly  applied  above  it.  A  back  splint  of  pasteboard  is  required  to 
fix  the  knee,  and  a  good  pad  of  lint  with  a  figure-of-8  bandage  shoxdd  be 
applied  above  and  below  the  fracture  to  keep  it  in  position.  In  several  cases  I 
have  obtained  very  close  and  firm  union  between  the  fragments  in  this  way, 
without  confining  the  patient  to  bed  after  the  third  day,  and  now  seldom  em- 
ploy any  other  method  of  treatment. 

Various  attempts  have  at  different  times  been  made  to  bring  down  and  to  fix 
the  upper  fragment,  so  as  to  keep  it  in  contact  with  the  lower  one ;  or,  if  this  be 
impracticable,  to  shorten  the  distance  between  them,  and  thus  to  lessen  the 
length  of  the  bond  of  union.  "With  this  view,  an  apparatus  consisting  of  two 
broad  bands  of  leather,  buckled  above  and  below  the  knee,  and  united  by 
longitudinal  straps,  which  can  be  shortened  at  pleasure,  is  very  commonly 
employed.  Malgaigne,  with  the  same  view,  constructed  a  pair  of  double 
hooks,  which  being  fixed  into  the  two  fragments,  were  drawn  together  by 
a  screw ;  and  Eve,  of  Tennessee,  accomplishes  the  same  object  by  means  of  a 
ring  passed  roimd  the  fragments.  All  these  means  imdoubtedly  secure  the 
object  for  which  they  are  intended,  and  each  may  be  found  an  useful  adjunct  to 
position  in  any  given  case.  Malgaigne's  hooks  are  imdoubtedly  the  most 
effectual ;  but  the  great  objection  to  their  use  consists  in  the  pain  and  irritation 
that  are  often  induced  by  their  penetration  of  the  skin. 

In  Sim'ple  Comminuted  Fractures  of  the  Patella,  the  result  of  direct  blows  or 
kicks,  the  fragments  are  not  much  separated,  and  union  takes  place  readily  by 
bone.  In  these  cases,  after  subdviing  inflammatory  action,  which  usually  runs 
high,  the  starched  bandage  may  be  applied,  and  the  knee  and  fragments  thus 
both  kept  immoveable. 

Compound  and  Comminuted  Fractures  of  the  Patella,  especially  if  occasioned  by 
bullet-wounds,  and  opening  the  knee-joint,  are  cases  for  immediate  amputation. 

Necrosis  of  the  Patella  as  the  result  of  fracture  is  of  rare  occurrence.  In  one 
such  case  which  was  under  my  care  at  the  Hospital,  the  patient,  a  middle-aged 
man,  had  met  with  an  ordinary  transverse  fracture  of  the  patella,  which  united 
by  ligament  two  years  after  the  accident ;  and  without  any  fresh  injury  he  came 
to  the  Hospital,  with  necrosis  of  the  outer  half  of  the  upper  fragment,  which 
was  completely  detached  and  lying  in  a  cavity  bormded  and  shut  off  fi-om  the 
joint  by  plastic  matter.  I  cut  down  upon  and  removed  the  necrosed  fragment, 
which  appeared  to  constitute  about  one  quarter  of  the  patella.  No  cause  could 
be  assigned  for  the  necrosis,  except  defective  vascular  supply  to  this  part  of  the 
bone. 

Fractures  op  the  Bones  of  the  Leg. — The  bones  of  the  leg  are  fre- 
quently broken.  The  tibia,  though  a  stronger  bone  than  tlie  fibula,  is  most 
frequently  fractured,  owing  to  its  being  more  exposed  and  less  protected  by 
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muscles,  and  receiving  more  directly  all  shocks  communicated  to  the  heel. 
The  fractures  of  the  upper  part  of  this  hone  are  usually  transverse,  and  result 
from  direct  violence  ;  those  of  the  lower  part  are  oblique,  and  proceed  from 
indirect  violence.  When  both  bones  are  broken,  the  usual  signs  of  fi-acture, 
such  as  shortening,  increased  mobility  at  the  seat  of  injury,  and  crepitus, 
render  the  diagnosis  easy ;  but  when  one  bone  alone  is  broken,  it  is  not  always 
a  verj--  simple  matter  to  determine  the  existence  of  the  fracture ;  the  sound 
bone,  acting  as  a  splint,  prevents  displacement,  and  keeps  the  limb  of  a  proper 
length  and  steady.  If  it  be  the  tibia  alone  that  has  been  broken,  the  fracture 
may  be  detected  by  running  the  finger  along  the  subcutaneous  edge,  until  it 
comes  to  a  point  that  is  somewhat  irregular,  puffy,  or  tender,  where  by 
accurate  examination  some  mobility  and  slight  crepitus  may  be  detected. 
When  the  fibula  alone  is  broken,  the  thick  layer  of  the  peroneal  muscles 
overlaying  its  upper  two  thirds,  renders  the  detection  of  the  fractm-e  difiicult  • 
but  in  the  lower  third  it  is  easy,  by  attention  to  the  same  signs  that  occur  in 
fractured  tibia. 

Tn  the  Treatment  of  fractures  of  the  leg,  M'Intyre's  splint  (Fig.  132)  mil 
usually  be  found  of  great  service  in  the  earlier  periods,  more  especially  if  there 
be  much  ecchymosis  or  extravasation,  as  it  keeps  the  limb  in  an  easy  position. 


Fig.  132. — M'IntjTe's  Splint,  modified  by  Listen. 


and  allows  the  ready  application  of  evaporating  lotions.  After  the  swelling  has 
subsided,  the  starched  bandage  should  be  applied,  and  the  patient  be  allowed 
to  move  about  on  crutches.  In  some  cases  of  fracture  of  the  bones  of  the 
leg,  however,  M'lntyre's  apparatus  is  not  applicable.  This  is  more  particu- 
larly the  case  when  the  fracture  is  very  oblique,  from  above  do^rawards,  and 
from  before  backwards  ;  in  these  circumstances,  the  fragments  cannot  be 
brought  into  good  position  so  long  as  the  limb  is  kept  extended  and  resting  on 
its  posterior  surface ;  the  bones  riding  considerably,  and  one  or  other  of  the 
fractured  ends  pressing  upon  the  skin  in  such  a  way  as  often  to  thi'eaten 
ulceration.  In  these  cases  it  is,  that  division  of  the  tendo  Achillis  has  been 
recommended,  with  a  view  of  removing  the  influence  of  muscular  contraction. 
This  appears  to  me,  however,  to  be  an  imnecessarily  severe  procedure,  and 
certainly  was  not  a  very  successful  one  in  two  cases  in  which  I  practised  it  ; 
for  although  the  tendon  was  exceedingly  tense,  but  temporary  benefit  resulted, 
the  displacement  returning  under  the  influence  of  the  other  muscles  inserted 
into  the  foot.  In  these  cases  the  bones  may  usually  be  brought  into  excellent 
position  by  flexing  the  thigh  well  upon  the  abdomen,  and  the  leg  upon  the 
thigh,  so  that  the  heel  nearly  toiiches  the  nates,  and  then  laying  the  liinb  on 
its  outer  side  on  a  Avooden  leg-splint,  provided  with  a  proper  foot-piece,  and 
keeping  it  fixed  in  this  position.    In  some  cases  the  swing-box  (Fig.  133)  will 
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Fig.  133. — Salter's  Bwing-box  for  Fractured  Leg. 


be  found  a  useful  and  very  easy  apparatus.  In  some  fractures  of  the  leg,  the 
lower  end  of  the  upper  fragment  projects  considerably,  and  cannot  be  got  into 
proper  position  so  long  as  the  knee  is  kept  bent ;  but  if  it  be  extended,  so  as 
to  relax  the  extensors  of 
the  thigh,  the  bone  is 
readily  brought  into  good 
position.  In  fractures  of 
the  leg,  however,  as  in  all 
injuries  of  a  similar  kind, 
no  one  plan  of  treatment 
shoiUd  be  adoj^ted  exclu- 
sively, but  the  means  em- 
ployed should  be  varied 
and  suited  according  to  the 
peculiarities  of  each  indi- 
\'idual  case. 

In  the  management  of 
all  fractures  of  the  leg,  it 
is  of  importance  that  the 
position  of  the  foot  be 
carefully  attended  to.  It 
should  be  kept  as  nearly  as  possible  at  right  angles  to  the  leg.    If  it  be 
allowed  to  drop,  so  that  the  toes  point,  there  will  be  a  tendency  for  the- 
astragalus  to  slip  forwards  from  under  the  malleolar  arch;  the  ankle-joint 
being  thus  permanently  weakened  by  the  elongation  of  its  anterior  ligament. 

For  the  treatment  of  Complications  of  Simple  Fracture  of  the  Leg,  see 
pp.  247,  et  seq. 

Compound  Fractures  of  the  Tibia  are  of  more  frequent  occurrence  than 
similar  injuries  of  any  other  bone  in  the  body.  This  is  owing  to  the  thin: 
covering  of  soft  parts  over  the  anterior  and  inner  aspect  of  the  bone,  and- 
to  the  fact  of  these  fractures  being  usually  oblique;  so  that  the  sharply 
pointed  end  of  the  upper  fragment  is  liable  to  be  thrust  through  the  integu- 
ment, when  the  lower  part  of  the  limb  falls  backwards  as  the  injured  person 
is  being  raised  off  the  ground.  The  fracture  may,  of  course,  also  be  rendered 
compound  by  the  same  direct  violence  that  breaks  the  bone. 

The  Treatment  and  probable  result  of  the  case  will  in  a  great  measure  depend 
upon  the  way  in  which  the  fractiu-e  has  been  rendered  compound,  and  on  tlie 
amount  of  the  laceration  and  contusion  of  the  integuments.  When  the  wound  in 
the  integuments  is  the  result  of  their  transfixion  by  the  point  of  the  upper  frag- 
ment, it  may  commonly  be  closed  by  the  first  intention,  by  laying  over  it  a  piece 
of  lint  soaked  in  blood  or  in  coUodion,  or  using  Lister's  carbolic  acid  dressing  com- 
posed of  one  part  of  the  acid  to  five  of  whitening,  or  to  ten  of  linseed  oil'  after 
reduction  has  been  effected,  and  the  limb  put  on  a  M'Intyre's  .splint  the  lint 
being  left  undisturbed  as  long  as  possible.  Should  there  be  difficulty  in  pre- 
venting the  protrusion  or  in  effecting  the  reduction  of  the  pointed  fragment, 
this  must  be  cleanly  sa^vn  off,  or  the  wound  be  enlarged  so  as  to  sink  it  as 
directed  at  p.  254.  ' 

In  the  event  of  there  being  great  contusion  and  laceration  of  the  soft  parts 
as  when  the  fracture  is  rendered  compound  by  a  waggon-wheel  passing  over 
the  leg,  it  is  useless  to  adopt  the  routine  practice  of  attempting  to  close  the 
wound  by  laying  over  it  a  piece  of  lint  soaked  in  blood  or  collodion.  It  cannot 
unite,  as  in  the  other  case, by  the  first  intention.  Suppuration  must  take 
place,  and  this  is  best  met  at  once  by  tlie  application  of  water-dressing  after 
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reduction.  Indeed,  in  cases  of  tliis  kind,  tlie  greatest  danger  results  to  the 
patient  from  the  Surgeon  plastering  the  wound  over  with  a  piece  of  lint 
rendered  hard  and  imjjervious  by  dried  blood.  The  inflammatory  discharges 
are  prevented  from  escaping ;  and  imhealthy  pus  or  broken  down  blood  accumu- 
lates in  the  limb,  which  becomes  gi-eatly  swollen,  tense,  red,  painl'ul,  and  hot. 
The  patient  becomes  restless ;  high  imtative  fever  is  set  up ;  and,  unless  relief 
be  given  by  the  evacuation  of  the  pent-up  discharges,  by  opening  up  the 
wounds  freely,  and  perhaps  by  free  incisions  and  counter-openings  as  well,  the 
worst  forms  of  pyaemia  will  almost  inevitably  ensue. 

If  the  tibia  be  much  comminuted  and  the  fracture  compound,  the  case  is 
usually  one  for  amputation ;  but  should  the  patient  be  young  and  vigorous, 
an  attempt  even  in  such  cases  may  be  made  to  save  the  limb.  Here  a  good 
deal  may  be  done  in  the  way  of  piclcing  out  detached  splinters  of  bone,  and 
sawing  ofl"  smoothly  the  jagged  and  pointed  ends  of  the  adherent  fragments. 
The  length  of  the  tibia  will  thus  be  lessened,  and  the  patient  will  recover 
with  a  necessarily  shortened,  but  otherwise  firm  and  useful  limb.  Care  must 
be  taken  in  the  after  treatment  of  such  cases  that  too  effective  extension  be  not 
kept  up,  lest  a  gap  be  left  between  the  fractm-ed  ends,  which  cannot  be  filled 
up  with  callus;  the  consec[uence  being  that,  in  the  attemjjt  to  obtain  good 
length  of  limb,  want  or  imperfection  of  consolidation  results. 

In  both  the  last  classes  of  cases,  tension  of  the  limb  from  deep  abscess, 
possibly  requiring  incision,  may  ensue  ;  or  the  consolidation  of  the  fractiire 
and  the  healing  of  the  wound  may  be  retarded  by  necrosis  of  some  of  the 
splinters,  or  of  the  extremity  of  one  of  the  fragments,  generally  the  lower 
one  ;  and  not  imfrequently,  after  a  proper  but  unsuccessful  attempt  to  save 
the  limb,  the  profuseness  of  the  suppuration  and  the  amount  of  constitu- 
tional debility  may  render  imperative  secondary  amputation  above,  at,  or 
below  the  knee.  This  in  civil  practice  has  been  attended,  in  both  the  leg 
and  the  thigh,  with  more  satisfactory  results  than  have  followed  the  primary 
operation.  For  the  consideration  of  the  question  of  Secondary  Amputation, 
see  p.  35. 

Hcemorrliage  is  a  common  complication  of  compound  fractures  of  the  leg. 
Wlien  venous  and  moderate  in  quantity,  it  may  be  arrested  by  position  and 
cold.  When  arterial  and  abundant,  proceeding  from  laceration  of  one  of  the 
tibials,  the  line  of  practice  to  be  adopted  must  to  a  great  extent  be  deter- 
mined by  the  situation  of  the  fracture,  and  of  the  concomitant  arterial  woimd. 
If  these  be  anywhere  above  the  lower  third  of  the  Emb,  it  is  useless  for  the 
Surgeon  to  attempt  to  secure  the  bleeding  vessels  by  gropiug  amongst  and 
imder  the  deep  muscles  of  the  limb,  infiltrated  and  disorganised  as  they  are  by 
the  injury  and  by  extravasation.  It  is  equally  futile,  in  these  cases,  to  ligature 
the  superficial  femoral  artery.  Such  an  oj)eration  either  fails  in  arresting  the 
htemorrhage,  or,  if  it  stop  the  circulation  sufficiently  for  this,  gives  rise  to 
gangrene.  There  is,  consequently,  no  resom-ce  but  amputation  ;  and  the 
sooner  this  is  practised,  the  better  will  be  the  patient's  chance  of  recovery. 
If,  however,  the  fractui-e  be  situated  and  tlie  artery  be  torn  low  Aown  in 
the  limb,  where  the  vessels  are  superficial,  and  more  esj^ecially  if  the  injuiy 
be  near  the  ankle-joint,  an  attempt  might  be  made — provided  other  cii-cum- 
stances  were  favourable — to  apply  a  ligature  to  the  bleeding  artery,  and  thus 
to  save  the  limb.  This  would  be  more  feasible  if  the  anterior  than  if  the 
posterior  tibial  were  the  artery  wounded. 

In  fractures  of  the  leg,  the  starched  bandage  is  especially  applicable.  It 
should  be  applied  as  follows.  The  liinb  having  been  well  covered  wiih 
wadding,  a  strong  soaked  j)asteboard  splint,  four  inches  broad,  and  long 
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enough  to  extend  from  above  the  knee  to  six  or  eight  inches  beyond  the 
heel,  should  be  applied  to  the  back  of  the  leg.  The  projecting  tenninal 
piece  is  now  to  be  turned  np  along  the  sole  of  the  foot,  and  two  lateral  strips 
adapted  to  either  side  of  the  limb.  Over  this  the  stai-ched  bandage,  single  or 
double  according  to  the  size  of  the  limb,  must  be  tightly  applied.  After  it 
is  dry,  about  the  end  of  the  second  day,  it  must  be  cut  np  as  represented  in 
Fig.  102,  and  re-adjusted,  and  the  patient  may  then  wallc  on  crutches  with 
perfect  safety.  In  compound  fractures  of  the  leg,  a  trap  may  be  cut  in  the 
bandage,  as  represented  in  Fig.  103,  through  which  the  wound  can  be  dressed. 

Fractures  in  the  Vicinity  of  the  Ankle-joint  are  amongst  the  most  common 
injuries  of  the  bones  of  the  lower  extremity.  They  are  usually  occasioned 
by  twists  of  the  foot,  by  catching  it  in  a  hole  whilst  running,  by  jumping 
from  a  height  to  the  gi'oimd,  or  off  a  carriage  in  rapid  motion.  These  frac- 
tures are  iisually  associated  with  severe  strain,  or  even  dislocation,  of  the 
ankle.  T^Nnst  of  the  foot  in  these  cases  must  not  be  confounded  Avith  dislo- 
cation of  the  ankle.  In  a  twist  the  foot  carries  with  it  the  lower  fragments 
of  the  leg-bones,  and  the  malleolar  arch  in  a  more  or  less  perfect  state.  In 
a  dislocation,  the  foot  is  thrown  out  from  under  this  arch.  The  twist  of  the 
foot  is  almost  invariably  outwards,  with  the  inner  side  downwards  and  the 
outer  edge  turned  iip,  or  the  sole  remaining  in  this  direction,  though  not 
always  to  the  extent  that  Dupuytren  states,  and  the  inner  malleolus  project- 
ing imder  the  skin.  Most  commonly  the  toes  are 
turned  somewhat  out,  and  the  heel  in. 

Fractures  of  the  lower  ends  of  the  tibia  and  fibula 
present  four  distinct  varieties  in  degree. 

1.  The  fibula  may  be  broken  two  or  three  inches 
above  the  malleolus  extemus,  the  deltoid  ligament 
being  either  stretched  or  torn. 

2.  The  fibula  may  be  fractured  about  three  inches 
above  the  ankle,  the  tip  of  the  malleolus  internus  being 
splintered  off  as  well.  This  constitutes  the  form  of 
injury  called  Pott's  Fracture,  and  is  perhaps  the  most 
common  fracture  in  this  situation. 

4.  The  fibula  may  be  fractured  about  three  inches 
above  the  ankle,  and  the  lower  end  of  the  tibia  at  the 
same  time  be  splintered  off  in  an  oblique  direction 
from  without,  downwards  and  inwards  (Fig.  134).  Tibilf\andTft^^da*"above 

4.  The  internal  malleolus  may  alone  be  broken  off,  ■^'^i'^- 
the  fibiUa  remaining  sound,  but  one  of  the  divisions  of  the  external  lateral 
ligament  being  torn  through. 

The  Signs  of  these  fractures  vary  somewhat  according  to  the  bone  that  is 
injured.  When  the  fibula  alone  is  broken,  there  is  but  slight  displacement  of 
the  foot,  but  great  pain  and  much  swelling,  with  perhaps  indistinct  crepitus, 
and  irregularity  of  outline  at  the  seat  of  fracture.  If  the  tip  of  the  inner 
malleolus  be  broken  off  as  well,  this  may  be  ascertained  by  feeling  the  depres- 
sion above  the  detached  fragment.  In  those  cases  the  crepitus  is  more  distinct, 
and  the  displacement  of  the  foot  is  much  more  marked,  the  sole  being  tiu-ned 
somewhat  upwards  and  outwards,  and  the  patient  resting  upon  its  inner  side. 
It  is  this  peculiar  twist  of  the  foot  with  its  outer  edge  turned  up,  and  the  inner 
side  down,  that  constitutes  the  characteristic  sign  of  Pott's  fracture.  In  those 
cases  in  which  the  lower  end  of  the  tibia  is  obliquely  splintered,  as  well  as  the 
fibula  broken,  there  are  not  only  the  ordinary  signs  of  fracture,  with  eversion 
of  the  toes,  and  a  corresponding  tmning  inwards  of  the  heel,  and  some 
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rotation  of  the  foot  outwards,  but  the  malleoli  are  widely  separated,  giving  an 
appearance  of  gi-eat  increase  of  hreadth  to  the  joint ;  crepitus  is  very  readily 
felt,  and  a  depression  can  be  perceived  corresponding  to  the  line  of  fracture. 

The  Treatment  of  these  cases  is  always  fraught  with  difficulty.  In  con- 
sequence of  the  swelling  and  inflammation  that  usually  occur,  it  is  often  diffi- 
cult to  exercise  that  amount  of  traction  and  pressure  necessary  for  the  proper 
coaptation  of  the  fragments.  This  difficulty  is  greatly  increased  by  the  small 
size  and  short  leverage  afforded  by  the  fragments  ;  and  so  great  is  it,  that  in 
some  cases  it  cannot  be  overcome,  but  a  certain  degree  of  displacement  results 
as  the  necessary  consequence  of  the  injury,  leaving  a  weak  and  painful  joint, 
the  mobility  of  which  is  seriously  impaired. 

If,  as  usually  happens,  more  particularly  when  the  fracture  results  from 
direct  violence,  there  be  a  good  deal  of  swelling  from  ecchymosis  and  inflamma- 
tory action,  this  vnU  require  to  be  subdued  by  the  continuous  application  of 
cold,  and  the  limb  should  be  laid  on  a  splint.  If  there  be  not  much  displace- 
ment of  the  foot,  the  treatment  may  best  be  conducted  by  splints  with  good 
foot-pieces,  and  the  starched  bandage.  When  there  is  no  twist  of  the  foot, 
perhaps  the  best  apparatus  is  a  M'Intyre's  splint ;  or  the  limb  may  be  put  up  in 
lateral  leg-splints,  vfith.  good  foot-pieces,  and  swimg  in  a  cradle.  Whatever 
apparatus  is  used,  care  must  be  taken  to  keep  the  sole  of  the  foot  nearly  at  a 
right  angle  with  the  leg.  If  the  toes  be  allowed  to  point,  it  will  be  found  that 
there  is  in  some  cases  a  tendency  for  the  astragalus  to  roll  forwards,  as  it  were, 
from  under  the  malleolar  arch.  In  other  instances,  again,  one  of  the  sharp 
angular  fragments  connected  with  the  bone,  may  be  pressed  forwards,  and 
uniting  in  this  position,  give  rise  to  permanent  deformity.  But  whatever  cai-e 
be  emj)loyed,  or  apparatus  applied,  it  will  be  found  impossible  in  some  cases  to 
replace  one  of  the  thin  angular  fragments,  if  it  become  twisted  on  its  axis,  and 
project  sharjjly  under  the  skin.   If  the  foot  be  much  twisted  outwards,  as  often 


Fig.  135.— Pott's  Fracture  :  application  of  Dupuytren's  Splint, 
happens  in  Pott's  fracture,  Dupuytren's  splint  should  be  applied  to  the  inner 
side  of  the  limb,  so  as  to  counteract  the  displacement.  The  pad  should  be 
folded  double  at  the  lower  end,  and  not  descend  below  the  ankle,  so  as  to  form 
a  fulcrum,  across  which  the  foot  may  be  draMTi  to  the  inner  side  (Fig.  135). 
Much  stiffness  is  always  left  after  union  has  taken  place,  the  ankle  remaining 
rigid,  weak,  and  useless  for  a  long  time. 

Compound  Fracture  into  the  Anhle-joint,  though  necessarily  a  serious  and 
dangerous  accident,  may  often  be  recovered  from  with  a  good  and  useful  limb, 
more  particularly  when  occuriing  to  young  subjects  of  sound  constitution.  In 
such  individuals,  even  though  the  injury  be  very  extensive  and  severe,  recoveiy 
may  take  place ;  but  as  age  advances,  and  the  constitution  becomes  more 
broken,  less  is  to  be  expected  from  conservative  surgery. 

In  the  Treatment,  the  course  to  be  pursued  will  depend  upon  the  extent  of 
the  injuiy.  If  the  fracture  be  not  much  comminuted,  the  Avound  in  the  soft 
parts  clean  cut  and  but  moderate  in  extent,  and  the  large  vessels  of  the  foot 
iminjured,  an  attempt  should  be  made  to  save  the  limb.  If,  on  the  other 
hand,  there  be  great  comminution  of  bone,  with  dislocation  of  the  foot,  and 
perhaps,  ruptiu'e  of  the  posterior  tibial  artery,  in  a  person  at  or  above  the 
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niidtlle  period  of  life,  amputation  should  be  practised.  But  in  a  younger 
subject,  such  a  serious  injury  even  as  this  may  be  recovered  fi'om,  if  the  Surgeon 
i-emove  loose  fi-agments,  saw  off  the  splintered  ends  of  the  bone,  and  bring  the 
soft  parts  together. 

If  an  attempt  be  made  to  save  the  limb,  whether  any  bone  have  been  excised 
or  not,  it  should  be  placed  secm-ely  in  a  M'Intyre's  splint  (Fig.  132)  and  kept 
immoveably  fixed ;  perfect  fixity  of  the  limb  is  here  of  the  fii-st  consequence. 
If  much  of  the  fibula  should  require  removal,  Stromeyer  has  recommended  that 
the  limb  be  amputated  instead,  lest  an  useless  foot,  afl'ected  with  a  kind  of 
valgiis,  be  left.  But,  in  children  and  young  subjects,  this  inconvenience  and 
defoi-mity  may  be  overcome  by  mechanical  means  ;  and  the  probability  of  its 
occurrence  would  not,  in  my  opinion,  justify  amputation. 

Fbactures  of  the  Boxes  of  the  Foot  almost  invariably  result  from  direct 
violence,  and  are  usually  accompanied  by  much  bruising  and  injury  of  the  soft 
parts ;  hence  there  is  usually  but  little  displacement,  and,  when  the  fracture  is 
simple,  rest  and  position  alone  are  necessary.  Compoimd  fractures  of  the  tarsal 
or  metatarsal  bones,  attended  by  much  bruising  and  laceration  of  the  soft 
tissiies,  iisually  require  partial  removal  of  the  foot,  its  disarticulation  at  the 
ankle-joint,  or  amputation  in  the  lower  third  of  the  leg,  according  to  the  extent 
and  severity  of  the  injury. 

The  only  special  fractures  of  the  foot  requiring  particular  attention,  are  those 
of  the  calcaneimi  and  astragalus. 

The  Calcaneum  may  be  broken  by  direct  violence,  as  when  a  person  jumping 
from  a  height  alights  forcibly  on  his  heel,  and  thus  fractm-es  the  bone.  In 
this  way  the  bone  is  usually  simply  broken  across  in.  front  of  the  ligaments, 
without  displacement.  I  have,  however,  seen  both  calcanea  extensively  com- 
minuted, being  shattered  to  pieces,  in  the  case  of  a  lady,  who,  falling  from  a 
window  on  the  third  story,  alighted  on  her  heels.  More  commonly,  however, 
the  bone  is  simply  broken  across.  In  some  rare  cases,  by  the  powerful  con- 
traction of  the  strong  muscles  of  the  caK,  the  posterior  part  of  the  os  calcis  is 
torn  away  from  the  rest  of  the  bone. 

Signs. — When  the  os  calcis  is  simply  broken  through  at  its  posterior  part 
beyond  the  insertion  of  the  lateral  ligaments,  the  detached  fragment  will  be 
dravra  up  by  the  action  of  the  strong  muscles  of  the  calf.  But  when  the  frac- 
ture occurs  across  the  body  of  the  bone,  no  displacement  can  take  place,  owing 
to  the  lateral  and  interosseous  ligaments  keeping  the  posterior  fragments  in 
position,  and  preventing  its  being  drawn  away. 

In  the  first  form  of  fracture,  the  pain,  swelling,  flattening  of  the  heel,  and 
prominence  of  the  malleoli,  indicate  the  nature  of  the  injury,  even  though 
crepitus  be  wanting.  In  the  second  variety,  the  mobility  of  the  fragment,  and 
its  projection  posteriorly  by  the  action  of  the  muscles  of  the  calf,  point  to  the 
existence  of  the  fracture,  which  is  confiimed  by  the  occm-rence  of  crepitus. 

In  the  Treatment  of  these  injmies,  subduing  inflammatory  action,  keeping 
the  part  fiuxed,  by  means  of  bandage  and  gutta-percha  splints,  with  due  atten- 
tion to  the  relaxation  of  the  muscles,  is  all  that  can  be  done.  Union  probably 
occurs  by  bone  in  some  cases,  though  very  commonly  by  fibrous  tissue. 

The  Astragalus  alone  is  rarely  broken.  Ten  recorded  cases  of  this  injury  have 
been  collected  by  Monahan  :  in  nine  of  these  the  fractivre  occurred  fi-om  falls 
from  a  height  on  the  foot ;  in  one  only  from  dii-ect  violence.  I  have  seen  two 
cases  of  fracture  of  this  bone  only  without  implication  of  any  other  of  the 
tarsal  bone^.  In  one  case  it  was  the  result  of  direct  violence ;  a  cart-wheel 
passing  over  the  foot  occasioned  a  fracture  of  the  astragalus  through  its  neck. 
There  was  no  material  displacement,  but  the  line  of  fracture  could  be  readily 
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felt,  and  crepitus  was  very  distinctly  elicited  on  flexing  and  extending  the  foot. 
No  better  treatment  can  be  adopted  in  such  a  case  than  the  starched  bandage. 

In  the  other  case  the  fracture  was  the  result  of  indirect  violence,  the 
patient,  a  man  about  30  years  of  age,  falling  from  a  height  of  about  eight 
yards,  and  alighting  on  his  feet.  In  tliis  case  the  fracture  was  evidently  occa- 
sioned by  the  foot  being  forcibly  driven  up  into  the  malleolar  arch,  so  that 
the  astragalus  was  broken  across  transversely  just  in  front  of  the  surface  that 
articulates  with  the  tibia — the  line  of  fracture  running  obliquely  downwards 
and  backwards,  so  that  the  whole  of  the  iipper  and  posterior  part  of  the  bone 
was  detached.  TMs  large  fi-agment  was  widely  displaced,  being  drawni  out- 
wards and  backwards,  so  as  to  lie  between  the  fibula  and  the  tendo  Acliillis, 
lacerating  the  skin  to  the  extent  of  about  one  inch  longitudinally,  and  pro- 
jecting tlirough.  the  opening  thus  made.  The  foot  presented  a  singular 
degree  of  deformity,  which  is  represented  in  the  annexed  figure  (Fig.  136). 
The  outer  malleolus  projected  greatly ;  and  immediately  behind  this  the 
displaced  fragment  could  be  felt  and  seen  partially  protruding  through  the 
rent  in  the  skin.  The  inner  malleolus  was  depressed  ;  there  was  a  deep 
hollow  below  this.  The  os  calcis  was  apparently  turned  somewhat  towards  the 
inner  side  of  the  foot.    The  sole  was  arched,  the  skin  much  wrinkled,  and  the 

great  toe  forcibly  flexed.  There  was  a 
deep  transverse  furrow  in  front  of  the 
ankle-joint.  On  discovering  the  nature 
of  the  accident,  and  seeing  tbe  hope- 
lessness of  reduction,  or  rather  tbe  im- 
possibility of  maintaining  the  displaced 
fragment  in  position,  I  cut  down  upon 
it  by  enlarging  the  opening  through 
which  it  showed  itseK,  and  then,  seizing 
it  with  strong  bone-forceps,  twisted 
it  out,  dividing  the  ligamentous  con- 
nexions.   The  case  was  then  treated  as 

Fig.  136.- Comminuted  Fmcture  of  Astra^us:  0^<^  of  compound  dislocation  of  the 
Displacement  backwards.  ankle-jouit.    About  a  month  after  the 

accident  the  patient  died  of  pysemia  ;  and,  on  examining  the  foot,  it  was  found 
that  the  anterior  portion  of  the  astragalus  had  been  splintered  into  seven  fi'ag- 
ments,  which  were  retained  in  place  by  the  pressure  of  the  surrounding  part«. 
No  other  bone  of  the  tarsus  was  injured,  nor  was  the  malleolar  arch  fractured. 
Of  this  splintering  of  the  anterior  fragment,  there  was  no  evidence  duiing  life ; 
nor  was  there  any  reason  'to  suspect  it,  as  there  was  neither  crepitus  nor  dis- 
placement. The  extent  of  the  fi'acture  showed  the  immense  force  -with  which 
the  astragalus  had  been  driven  into  and  against  the  malleolar  arch.  Were  such 
a  case  again  to  occur  to  me,  I  should  certainly  amputate  at  once. 

The  only  similar  case  with  which  I  am  acquainted  is  one  recorded  by  Morris 
(U.S.).  In  this,  the  displaced  fi-agment  did  not  occasion  a  wound  of  the  integu- 
ment. It  was  excised  owing  to  the  impossibility  of  reducing  it ;  but  the  anterior 
part  of  the  asti-agalus  which  was  left  fell  into  a  state  of  caries,  wlrich  spread  to 
the  other  tarsal  bones,  rendering  amputation  of  tlie  foot  eventually  necessaiy. 

In  all  cases  of  fracture  of  the  tarsal  bones,  whether  simj^le  or  compound, 
with  so  much  displacement  as  to  render  reduction  difficult  and  its  main- 
tenance imjpossible,  the  best  course  to  be  pursued  is  doubtless  that  taken  in 
the  above  cases — of-'ciitting  down  upon  and  removing  the  displaced  fragment. 
I  know  not  what  else  can  be  done. 

Fracture  of  the  Metatarsal  Bones  usually  occurs  from  du'ect  violence,  as  by  the 
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passage  of  a  cart-wheel  over  tlie  limb,  and  is  then  attended  witli  so  much  lace- 
ration and  bruising  of  the  soft  parts  as  not  imfrequently  to  render  amputation 
necessarj'.  I  have  in  one  instance  known  the  three  outer  metatarsal 
bones  broken  by  a  person  jimiping  from  a  height.  But  most  commonly  their 
elasticity  saves  them,  and  the  ankle-joint  gives  way  in  such  an  accident.  There 
is  but  little,  if  any,  displacement  in  these  cases  ;  and  unless  the  soft  parts  be  so 
damaged  as  to  require  amputation,  the  suipport  of  a  starched  bandage  is  usually 
all  the  treatment  that  is  necessary. 


CHAPTEE  XX. 
— ♦ — 

DISLOCATIONS. 

By  a  Dislocation  is  meant  the  more  or  less  complete  displacement  of  the 
bony  structures  of  a  joint.  In  the  orbicular  joints,  as  the  hip  and  shoulder, 
the  osseous  structures  may  be  completely  separated  from  one  another,  the 
dislocation  then  being  Complete.  In  the  hinge-joints,  as  the  elbow  and  knee, 
the  osseous  surfaces  commonly  remain  partially  in  contact,  though  displaced 
from  their  normal  relations  to  one  another  :  here  the  dislocation  is  Incomplete. 
In  most  dislocations  the  integuments  covering  the  displaced  bones  are  put 
greatly  on  the  stretch  ;  but  in  some  they  are  ruptured,  and  then  the  dislocation 
is  Compound.  Besides  these  varieties,  Surgeons  recognise  Spontaneous  disloca- 
tion, in  which  the  displacement  does  not  occur  from  external  violence.  In 
other  cases  again,  the  dislocation  arises  from  Congenital  malformation  of  the 
joint,  in  consequence  of  which  the  bones  cannot  remain  in  proper  apposition. 

Causes. — Dislocation  is  Predisposed  to  by  various  conditions,  amongst  which 
the  arrangement  of  the  joint  appears  to  exercise  most  influence ;  orbicular  joints 
being  more  liable  to  dislocation  than  any  of  the  other  articulations,  whilst  in 
some  of  the  synchondroses  it  never  occurs.  Malgaigne  finds  that,  of  491  cases 
of  dislocation,  321  occurred  in  the  shoulder,  34  in  the  hip,  33  in  the  clavicle, 
26  in  the  elbow,  20  in  the  foot,  besides  others  in  the  thtmib,  wrist,  and  jaw. 

Dislocations  are  seldom  met  with  in  children,  in  whom  fractures  through  the 
line  of  junction  between  the  epiphysis  and  shaft  more  readily  occur.  I  have, 
however,  had  under  my  care  a  child,  just  one  year  old,  with  dislocation  of  the 
head  of  the  femur  on  the  os  pubis,  occasioned  by  another  older  child  dragging 
it  along  the  ground  by  its  leg  ;  Kirby  and  Madge  have  both  seen  dislocations 
of  the  femur  on  to  the  dorsum  ilii  in  children  of  three  and  three  and  a  half 
years  old  ;  and  Travers  has  seen  the  hip  dislocated  in  a  boy  five  years  of  age. 
In  old  people  the  bones  are  so  brittle,  and  the  ligaments  so  tough,  that  violence 
causes  fracture  rather  than  dislocation.  Hence  it  is  principally  in  young  and 
middle-aged  subjects  that  dislocations  are  met  with.  This  is  well  illustrated 
by  an  analysis  of  84  cases  of  dislocation  of  the  hip-joint,  collected  by  Hamilton  : 
of  these,  15  occurred  under  15  years  of  age,  32  between  15  and  30,  29  between 
30  and  45,  and  8  between  45  and  85.  They  are  necessarily  far  more  common 
in  men  than  in  women,  from  the  nature  of  their  respective  occupations. 
Thus,  according  to  Hamilton,  of  115  dislocations  of  the  hip,  only  11  occurred 
in  women. 

It  is  well  known  that  it  is  rather  owing  to  the  continuous  tension  of  the 
muscles,  than  to  any  arrangement  of  osseous  and  ligamentous  structures,  tliat 
the  articular  ends  of  the  bones  of  the  extremities  are  kept  in  their  proper 
position.'?,  and  that  considerable  external  violence  may  be  applied  to  a  limb 
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without  dislocating  it.  If,  however,  the  muscles  be  taken  by  surjirise,  or  if 
they  have  been  weakened  by  previous  injury  of  any  kind,  the  joint  becomes 
predisposed  to  dislocation,  and  may  be  displaced  under  the  influence  of  very 
slight  causes.  In  this  way  the  same  joint  may  be  repeatedly  dislocated.  Thus 
I  have  seen  a  man  whose  hmnerus  had  been  dislocated  between  forty  and  fifty 
times,  owing  to  a  weakened  state  of  the  deltoid. 

The  Direct  Causes  of  dislocation  are  external  violence  and  muscular  action. 
External  violence  may  act  directly  upon  a  joint,  forcing  or  twistmg  the  articular 
ends  asunder,  as  happens  when  the  foot  is  displaced  by  a  twist  of  the  ankle,  or 
when  the  thumb  is  dislocated  backwards  by  a  blow.  But  more  commonly  the 
force  acts  at  a  distance  from  the  joint  that  is  displaced,  and  the  head  of  the 
bone  is  thrown  out  of  its  socket  by  "  the  lever-like  movement  of  the  shaft,"  as 
happens  when  the  head  of  the  humerus  is  dislocated  by  a  fall  on  the  hand. 

Muscular  action  alone  may  cause  the  dislocation  of  a  bone,  even  though  the 
part  be  previously  in  a  soimd  state.  Thus,  the  lower  jaw  has  been  dislocated 
by  excessive  gaping,  and  the  himierus  by  making  a  violent  muscular  effort.  If 
the  joint  have  already  been  weakened  by  jDrevious  injury  or  disease,  muscular 
action  is  especially  apt  to  occasion  its  displacement.  Congenital  disloca- 
tions, in  all  probability,  arise  from  irregular  muscular  contractions  in  the 
foetus,  by  which  the  bones  are  displaced,  and  the  normal  development  of  the 
joint  is  interfered  with.  In  dislocations  of  the  orbicular  joints,  after  the  head 
of  the  bone  has  been  thrown  out  of  its  articular  cavity,  it  is  often  still  further 
displaced  by  the  contraction  of  the  muscles,  which  continues  rmtH  they  have 
shortened  themselves  to  their  full  extent,  or  until  the  dislocated  bone  comes 
into  contact  Math  some  osseous  prominence  that  prevents  its  further  retraction. 

Signs. — The  existence  of  a  dislocation  is  rendered  evident  by  the  change  in 
the  shape  of  the  joint,  and  in  the  relation  of  the  osseous  prominences  to  one 
another  :  by  the  articular  end  of  the  displaced  bone  being  felt  in  a  new 
position  ;  and  by  an  alteration  in  the  length  of  the  limb,  and  in  the  direction 
of  its  axis.  Besides  this,  there  are  after  a  time,  if  not  immediately  on  the 
occui'rence  of  the  accident,  impaired  motion  of  the  injured  ai-ticiilation,  and 
pain  in  and  aroimd  it. 

Effects. — The  effects  of  dislocation  on  the  structure  of  a  joint  are  always 
serious.  The  bones  that  enter  into  the  fomiation  of  the  articulation  are  not 
unfrequently  fractured  as  well  as  displaced,  more  particularly  in  hinge-joints  ; 
the  cartilages  may  be  injured,  and  the  ligaments  are  always  much  stretched 
and  more  or  less  torn,  the  capsule  of  the  joint  suffering  especially.  In  many 
cases,  the  muscles  and  tendons  in  the  immediate  neighbourhood  are  lacerated 
as  well  as  displaced,  and  the  vessels  and  nerves  compressed.  The  skin  is  com- 
monly stretched,  and  sometimes  ruptured,  when  the  dislocation  becomes 
compound.  If  the  dislocation  be  a  simple  one,  and  if  reduction  be  speedily 
effected,  these  injuries  are  soon  repaired  ;  and  although  a  good  deal  of  stiffness 
may  continue  about  the  joint,  its  functions  are,  in  general,  not  permanently 
interfered  with. 

If  the  dislocation  be  left  unreduced,  important  changes  take  place  within 
and  around  the  joint,  in  the  bony  structui-es,  the  ligaments,  capsule,  and 
mviscles.  The  changes  in  the  bony  structures  are  very  slow,  differing  in  this 
respect  materially  in  ordinary  traimiatic  dislocations,  from  what  takes  place  in 
a  joint  that  has  been  dislocated  as  the  result  of  disease.  If  the  articulation 
be  an  orbicular  one,  as  the  shoulder  or  hip,  the  cavitj',  whether  glenoid  or 
acetabular,  undergoes  very  gradual  changes  in  outline  and  depth ;  its  circum- 
ference becomes  contracted,  less  regular,  more  angular,  and  it  cA'cntually 
shaUows,    These  changes  are  so  slow  in  the  adult,  that  several  yeai-s  will  elapse 
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before  they  have  gone  on  to  such  a  degree  as  to  prevent  the  displaced  head  of 
the  bone  from  being  put  back.  In  children  and  young  people  they  are  more 
rapid  and  complete,  and  the  cavity  fills  up  with  a  dense  fibrous  deposit.  In 
the  hinge-joints,  the  articular  ends  of  the  displaced  bones  become  altered  in 
shape— flattened  or  angular,  vnth.  the  osseous  projections  less  strongly  marked. 
The  incrusting  cartilage  is  gradually  absorbed,  and  the  bone  smoothed.  The 
ligaments  are  shortened  and  wasted  ;  and  a  false  joint  forms  around  the 
articular  end  of  the  bone  in  its  new  situation.  In  some  cases,  the  bone  upon 
which  the  dislocated  head  rests  becomes  depressed  into  a  shallow,  ctip-shaped 
cavity,  so  as  to  receive  it ;  in  others,  the  dej^ression  is  formed  by  the  elevation  of 
a  rim  of  callus  upon  the  siibjacent  bone  ;  and  ia  both  instances  the  areolar  tissue 
in  the  neighboiu-hood  becomes  consolidated  into'  a  fibroid  capsule  surrounding 
and  fixing  the  bone  in  its  new  situation,  and  usually  admitting  of  but  a  limited 
degree  of  motion.  The  soft  structures  that  have  been  lacerated  at  the  time  of 
the  dislocation  become  matted  together  by  plastic  material ;  the  muscles  shorten, 
atrophy,  and  at  last  imdergo  fatty  degeneration  from  disuse  :  the  neighbouring 
vessels  and  nerves  may  become  attached  to  the  new  joint,  or  their  sheaths 
become  incorporated  with  the  altered  structures  in  contact  with  them. 

Treatment. — In  the  treatment  of  dislocations,  the  first  and  principal  indi- 
cation consists  in  replacing  the  bone  in  its  normal  situation  as  speedily  as 
possible.  In  doing  this,  the  Sirrgeon  has  two  great  difficiilties  to  overcome  : 
1,  the  contraction  of  the  muscles  of  the  part ;  and,  2,  the  anatomical  structure 
of  the  joint. 

1.  The  great  obstacle  to  reduction  is,  the  tonic  contraction  of  the  muscles 
inserted  into  or  below  the  displaced  bones  ;  and  in  the  reduction  of  the 
dislocation  the  Surgeon's  efforts  are  chiefly  directed  to  overcome  this  con- 
traction. The  longer  the  dislocation  is  left  imreduced,  the  more  powerful  does 
this  become  ;  being  less  at  the  moment  of  the  accident,  and  immediately  after- 
wards, than  at  any  subsequent  period.  Hence  reduction  should  be  attempted 
as  soon  as  possible  after  the' occurrence  of  the  accident ;  and,  if  the  patient  be 
seen  at  once,  the  bone  may  sometimes  be  replaced  without  much  difficulty  by 
the  unaided  eff'orts  of  the  Siu-geon.  Thus  Liston  reduced  a  dislocated  hip  by 
his  own  endeavours  immediately  after  the  accident  occurred.  If  a  few  hours 
have  elapsed,  the  muscular  tonicity  becomes  so  great  that  special  means  must 
be  adopted  in  order  to  diminish  it ;  and  if  some  weeks  or  months  have  been 
allowed  to  pass  by,  the  dislocation  may  have  become  irreducible,  partly 
owing  to  permanent  contraction  of  the  muscles  which  have  been  shortened  by 
the  approximation  of  their  attachments,  which  contraction  it  is  impossible  to 
overcome,  but  chiefly  to  the  cohesion  of  the  surrounding  tissues,  and  the 
formation  of  adhesions  about  the  head  of  the  bone. 

In  the  reduction  of  a  recent  dislocation,  advantage  may  sometimes  be  taken 
of  the  occurrence  of  faintness,  or  of  the  patient's  attention  being  distracted  to 
other  matters,  in  order  to  effect  the  return,  the  muscles  being  then  taken  by 
surprise,  and  the  bone  readily  slipping  into  its  place.  Such  aids  as  these, 
however,  cannot  be  depended  upon ;  and  muscular  relaxation  should  be 
induced  by  the  administration  of  chloroform  or  ether.  By  the  employment  of 
these  valuable  agents,  the  muscles  of  the  strongest  man  may  be  rendered  so 
perfectly  flaccid  and  powerless  in  a  few  miniites  as  to  oppose  no  action  what- 
ever to  reduction,  which  has  thus  been  wonderfully  simplified  and  facilitated. 
In  no  department,  indeed,  of  practical  surgery  has  the  administration  of 
anaesthetic  agents  been  attended  by  more  advantageous  results  than  in  this. 

Mechanical  contrivances  are  much  less  frequently  used  for  the  reduction  of 
dislocation  now  than  formerly.     It  is,  however,  occasionally  necessary  to 
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employ  apparatus  calculated  to  fix  the  articular  surface  from  which  the  hone 
has  escaped,  and  to  di-aw  down  the  displaced  bone  to  such  an  extent  that  it 
may  he  replaced  on  the  surface  on  which  it  should  he  lodged.  If  the  patient 
have  not  been  ans6sthetised,  it  will  he  found  that,  when  the  hone  is  well 
brought  do^^^l  by  the  extending  force  so  as  to  be  opposite  its  articulation, 
being  disentangled  from  osseous  jjoints  upon  which  it  may  have  hitched,  it  will 
be  dra-wn  at  once  into  its  proper  position  by  the  action  of  its  own  muscles,  with 
a  sudden  and  distinct  snap  ;  the  muscles  of  the  j^art  being  the  most  efficient 
agents  in  the  reduction,  so  soon  as  the  bone  is  placed  in  a  position  for  them  to 
act  upon  it.  When,  however,  the  patient  has  been  placed  under  the  influence 
of  chloroform,  the  muscular  system  being  thoroughly  relaxed,  the  bone  MdH 
not  slip  into  its  place  with  a  snap  or  sudden  jerk,  but  is  reduced  more  qiiietly, 
and  rather  by  the  efibrts  of  the  Surgeon  than  by  any  sudden  contraction  of  its 
own  muscles.  It  is  important  to  note  these  differences  in  the  mode  of 
reduction  ;  lest  the  Surgeon,  when  chloroform  has  been  fully  administered, 
failing  to  hear  the  snap  or  feel  the  jerk  which  he  expected,  should  imagine  the 
bone  not  to  be  reduced,  and  continue  an  improper  degree  of  extension. 

The  pui'ely  mechanical  means  for  the  reduction  of  dislocation  are  sufficiently 
simple  :  the  patient's  body,  and  the  articular  cavity  into  which  the  luxated 
bone  is  to  be  replaced,  are  fixed  by  a  split  sheet,  a  jack-towel,  a  padded  belt,  or 
some  such  contriA'^ance,  by  which  counter-extension  is  practised.  In  some  cases 
the  hands  of  an  assistant,  or  of  the  Surgeon  himself,  or  the  pressure  of  his  knee 
or  heel,  constitute  the  best  counter-extending  means. 

Extension  may  -be  made  either  by  the  Sxirgeon  grasping  the  limb  to  be 
reduced  and  draAving  it  downwards,  or  else  by  means  of  a  bandage  or  jack- 
towel  fixed  upon  the  part,  with  the  clove-hitch 
knot  applied  in  the  way  represented  in  the  annexed 
cut  (Fig.  137).  If  more  force  he  required,  the 
multiplying  pulleys  (Fig.  158),  or  the  dislocation- 
tourniquet  invented  by  Mr.  Bloxam  (Fig.  159), 
may  be  used,  by  which  any  amount  of  extending 
force  that  may  be  requii'ed  can  readily  be  set  up 
and  maintained.  The  "adjuster"  invented  by 
Dr.  Jarvis  is  a  useful  and  powerful  instrument 
for  the  same  purpose.  These  contrivances,  how- 
ever, axe  much  less  fi'equently  required  now 
than  formerly,  ovdng  to  Surgeons  taking  advan- 
tage of  the  paralysing  effects  of  chloroform  upon 
the  muscular  system,  and  ■  consequently  not  re- 
quiring so  much  force  to  overcome  its  contractioji. 
When  any  powerful  extending  force  is  apj)lied,  the 
skin  of  the  part  should  always  be  protected  from 
being  chafed  by  a  few  tui-ns  of  a  wet  roller.  The 
extension  must  be  made  slowly  and  gradually 
'wdthout  any  jerking,  so  as  to  secure  equality  of 
motion  as  well  as  of  force.  In  tliis  way  the  con- 
traction of  the  muscles  is  gradually  overcome,  whereas  sudden  and  forcible 
extension  might  excite  them  to  reaction.  The  traction  is  most  advantageously 
made  in  the  axis  which  the  limb  has  acquii-ed  in  its  new  position,  without 
reference  to  its  normal  direction  or  to  the  situation  of  the  joint.  In  tliis  way 
the  head  of  the  bone  is  made  to  pass  along  the  same  track  Avhich  it  has  torn 
for  itself  in  being  dislocated,  and  thus  is  replaced  without  the  infliction  of  any 
additional  violence  on  the  tissues  ai'ound  the  joint. 


■Pig.  137. — Bandage  applied  for 
JSxtension :  Clovc-liitch  Knot. 
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The  question  whether  the  extending  force  should  he  applied  to  tlie  bone  that 
is  actually  displaced,  or  to  the  further  end  of  the  limb,  has  been  much 
discussed,  and  appears  to  have  received  more  attention  than  it  deserves.  It  is 
true  that,  by  applying  the  extending  force  to  the  displaced  bone  itself,  the 
Sm-geon  has  greater  conmiand  over  its  movements,  with  less  chance  of  injury 
to  the  intervening  bones  ;  whilst,  by  appljdng  the  extending  force  to  the 
lower  part  of  the  extremity,  he  has  the  advantage  of  a  longer  lever  for  the 
reduction  of  the  head  of  the  bone.  This  lever,  however,  it  must  be  remembered, 
is  in  many  cases  a  broken  one  ;  and  it  cannot  be  made  to  act  if  the  bone  have 
to  be  replaced  in  the  dii'ection  of  the  flexion  of  the  joints  that  exist  in  its 
coxirse.  For  this  reason,  we  lind  that  some  dislocations  are  best  reduced  by 
applying  traction  to  the  bone  itself  that  is  displaced,  as  in  luxations  of  the  femur 
and  of  the  bones  of  the  forearm  ;  whilst,  in  other  cases,  as  in  the  dislocations 
of  the  hiunerus,  most  advantage  is  gained  by  applying  the  extending  force  to 
the  end  of  the  limb.  But  I  look  upon  these  j^oints  as  of  comparatively  little 
consequence  ;  believing  that,  when  the  j^atient  is  not  anaesthetised,  the  muscles 
of  the  limb  themselves  effect  the  reduction  without  the  necessity  of  the 
Surgeon  employing  any  very  powerful  lever-like  action  of  the  bone  ;  and  that, 
when  the  patient  is  paralysed  by  chloroform,  the  bone  is  in  most  cases  readily 
replaced  by  the  simple  movements  impressed  directly  upon  it,  or  even  upon  its 
articular  end,  by  the  hands  of  the  Surgeon. 

The  force  required  in  effecting  the  reduction  of  recent  dislocations  is  often 
very  considerable.  So  great  is  the  resistance  offered  by  the  muscles,  that  in 
some  cases  the  dislocated  bone  has  given  way  imder  the  traction.  I  am 
acquaiuted  with  cases  in  which  the  humerus  and  the  neck  of  the  femur  have 
both  been  broken  in  effecting  the  reduction  of  recent  dislocations.  This  accident 
does  not  appear  to  have  been  the  result  of  any  improper  or  unskilful  emjDloy- 
ment  of  force,  but  to  have  occurred  from  natural  weakness  of  bone.  We  know 
that  "  spontaneous  "  fractures  frequently  take  place  from  muscular  action,  often 
of  a  very  slight  kind  :  and  we  can  easily  imderstand  that,  if  a  bone  that  would 
be  liable  to  such  ready  fracture  happened  to  be  dislocated,  it  would  almost  of 
necessity  give  way  under  the  influence  of  the  extending  or  lever-like  force 
required  to  replace  it. 

2.  In  reducing  a  dislocation,  it  is  of  especial  importance  to  attend  to  the 
relation  of  the  osseous  looints  in  the  neighbourhood  of  the  joint,  and  to  disentangle 
the  displaced  bone  from  any  of  these  upon  which  it  may  be  lodged.  This  is 
especially  the  case  in  such  hinge-joints  as  the  jaw  and  elbow,  in  which  the 
arrangement  of  the  articulation  is  somewhat  complicated. 

After  the  dislocation  has  been  reduced,  the  bone  must  be  retained  in  position 
by  proper  splints  and  bandages  ;  the  joint  being  kept  qviiet  for  two  or  three 
weeks,  according  to  its  size,  so  as  to  allow  of  proper  union  taking  place  in  the 
capsule  and  neighbouring  structures.  Any  consecutive  inflammation  may  often 
be  prevented  by  the  continuous  application  of  cold  ;  and,  if  set  up,  must  be 
treated  by  local  antiplilogistic  means. 

Dislocations  of  Old  Standing.— If  a  dislocation  have  been  left  iinreduced 
for  some  weeks  or  months,  changes,  which  have  already  been  described,  take 
jdace  in  and  around  the  displaced  articular  structures,  the  double  effect  of 
which  is  to  render  the  replacement  of  the  bones  in  their  normal  position  more 
and  more  difficult  as  time  goes  on,  and  to  lead  to  the  formation  of  a  new  though 
imperfect  articulation  at  the  seat  of  displacement. 

When  a  dislocation  has  been  left  permanently  unreduced  for  a  considerable 
length  of  time,  as  for  years,  the  amount  of  utility  in  the  limb  wUl  depend 
j)artly  on  the  kind  of  joint  that  has  been  dislocated,  partly  on  the  particular 


312 


DISLOCATIONS. 


variety  of  dislocation  that  lias  occurred.  Thus,  as  a  general  rule,  greater  free- 
dom of  movement  and  greater  utility  of  limb  will  be  foimd  in  old-standing 
dislocations  of  ball-and-socket  than  of  hinge-joints.  But  in  ball-and-socket 
joints  some  dislocations  will,  if  left  unreduced,  be  attended  with  less  evil 
consequences  to  the  patient  than  others.  Thus,  in  the  subglenoid  dislocation  of 
the  shoiilder  and  the  sciatic  of  the  hip,  the  limb  will  recover  itself  to  a  greater 
extent  than  in  the  other  forms  of  the  same  kind  of  injmy  affecting  these  joints. 

Treatment. — In  cases  of  very  old  and  irremediable  unreduced  dislocation, 
much  may  be  done  by  means  of  regiilarly  conducted  passive  movements  to  in- 
crease the  mobility  of  the  part,  and  by  means  of  friction  and  warm  douches  to 
reUeve  the  tension  and  painful  stiffness.  In  cases  not  so  old,  but  in  which 
some  time  has  elapsed  since  the  occurrence  of  the  dislocation,  two  questions 
always  present  themselves  to  the  Surgeon : — 1.  Is  it  possible  to  replace  the  dis- 
located bone  ?    2.  Is  it  desirable  or  prudent  to  attempt  reduction  1 

The  possibility  of  reducing  the  dislocation  ■vnll  depend  partly  upon  the  joint 
that  is  dislocated  and  the  nature  and  extent  of  the  dislocation,  but  chiefly  on 
the  length  of  time  during  which  the  bone  has  been  out  of  place.  Dislocations 
of  the  orbicular  joints  generally  can  be  reduced  at  a  much  later  period  than 
those  of  the  ginglymoid  ;  those  of  the  shoulder  can  be  reduced  after  a  longer 
lapse  of  time  than  those  of  the  hip.  The  svibglenoid  dislocation  of  the  shoulder 
and  that  of  the  Mp  on  the  dorsum  ilii  are  susceptible  of  reduction  at  a  later 
period  than  the  other  luxations  of  the  same  joints. 

The  latest  period  at  which  reduction  is  possible  has  been  variously  estimated 
by  different  Surgeons.  Sii'  A.  Cooper  gives  three  months  for  the  shoulder  and 
eight  weeks  for  the  hip.  As  a  general  statement,  this  was  no  doubt  a  tolerably 
correct  one  at  the  time  that  it  was  made,  although  reduction  had  been  effected  at 
later  periods  than  those  given  by  Cooper.  Thus  Breschet  reduced  a  dislocation 
of  the  hip  at  the  78tli  day,  and  Travers  at  the  fifth  month.  But  we  may  now 
go  far  beyond  this  as  the  limit  of  possible  reduction.  Thus,  Brodhiirst  has 
reduced  the  shoulder  on  the  l75th  day ;  Smith  (U.S.)  in  one  case  at  the 
seventh  month,  in  another  at  ten  months  and  a  haK  ;  Blackman  of  Cincinnati, 
a  dislocation  of  the  femur  on  the  dorsum  ilii  at  six  months;  and  Dr.  Dupierris 
of  the  Havana,  one  at  over  six  months,  in  a  boy,  and  this  without  chloroform. 

The  Obstacles  to  the  Reduction  of  old-standing  dislocations  are  rather  patho- 
logical, than  physiological  and  anatomical  as  in  the  case  of  recent  displace- 
ments. They  are  of  several  distinct  kinds  : — 1.  The  powerful  tonic  contraction 
of  the  shortened  and  displaced  capsular  muscles.  2.  The  organic  changes  that 
have  taken  place  in  these  muscles,  arising  partly  from  their  cicatrisation  after 
laceration,  pai'tly  from  a  kind  of  rigid  atrophy,  the  consequence  of  inflam- 
matory action  and  of  disease.  3.  Adhesions  that  form  between  the  lacerated 
capsule  and  mviscles  and  the  displaced  head  of  the  bone.  4.  Lastly,  as  a  more 
remote  consequence  than  these,  pathological  changes  taking  place  in  tlie 
articulating  surfaces  themselves,  by  which  their  shape  becomes  altered  and 
the  socket  shallowed,  contracted,  and  perhaps  ultimately  obliterated  by  fibroid 
deposits. 

In  order  to  overcome  these  obstacles  a  considerable  amount  of  force  must  be 
used,  as  adhesions  and  contractions  have  to  be  stretched  and  torn  asunder. 
This  is  effected  by  the  multiplying  pulleys  and  by  manipulation  under  chloro- 
form. In  employing  the  necessary  force,  care  must  be  taken  to  protect  the 
skin  from  abrasion,  or  even  laceration,  by  the  use  of  wet  flannel  bandages  or 
wash-leather.  The  reducing  force  exercised  by  the  pulleys  must  be  consider- 
able ;  but  it  should  be  accompanied  with  free  rotatory  manipulations  and 
movements  of  the  head  of  the  bone,  so  as  to  loosen  it  from  its  adhesions  ;  and 
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it  will  usually  be  found  to  be  replaced  in  this  way  rather  than  by  forcible 
traction  only. 

Chloroform  is  of  inestimable  service  in  these  cases  ;  and  it  is  by  the  ansss- 
thesia  produced  by  it  that  the  Surgeon  has  been  enabled  to  prolong  materially 
the  Hmit  of  possible  reduction.  But,  in  the  reduction  of  old  dislocations, 
chloroform  does  not  afford  exactly  the  same  kind  of  service  as  in  those  of  recent 
date.  In  a  recent  dislocation  the  chief  obstacle  is  muscular  contraction ;  and,  by 
relaxing  this,  chloroform  enables  the  Surgeon  to  replace  the  bone  at  once  with- 
out difficiLlty.  In  old  dislocations  the  obstacles,  as  has  just  been  stated,  consist 
in  various  pathological  changes  that  have  taken  place  around  and  in  the  dis- 
placed bones.  These  conditions  cannot  be  influenced  by  ansesthesia  ;  and 
hence,  except  as  a  means  of  jiroducing  insensibility  to  pain  and  preventing  in- 
stinctive or  voluntary  muscular  resistance  on  the  part  of  the  patient,  chloroform 
will  not  aid  the  Surgeon. 

It  must  be  borne  in  mind  that  the  reduction  of  old  dislocations  is  not  only  a 
work  of  very  considerable  difficulty,  but  also  of  no  little  danger.  If  several 
months  have  elapsed,  the  obstacles  arising  from  the  pathological  changes 
already  mentioned  will  usually  be  of  so  obstinate  a  character,  as  to  render  the 
reduction  impossible  without  the  employment  of  a  dangerous  amount  of  force, 
and  in  many  cases  they  will  be  of  a  nature  to  prevent  the  possibility  of  the 
accomplishment  of  reduction,  whatever  force  be  employed. 

The  Accidents  liable  to  occur  during  attempts  to  reduce  old  dislocations, 
whether  successful  or  not,  are  the  following  : — 1.  Laceration  of  the  skin  by  the 
constriction  and  pressure  of  the  bands  to  which  the  pulleys  are  attached.  2, 
Laceration  of  muscles  :  thus  the  pectoral  has  been  torn  through  in  attemjiting 
reduction  of  old  dislocation  of  the  shoulder.  3.  The  development  of  inflam- 
mation and  suppuration  around  the  dislocation,  by  the  violence  to  wliich  the 
soft  parts  have  been  su.bjected.  From  this  cause  death  has  several  times 
resulted,  in  attempts  at  reducing  old  hip  dislocations.  4.  Extensive  extravasa- 
tion of  blood  from  the  rupture  of  small  vessels  in  the  lacerated  soft  parts,  giving ' 
rise  to  wide-spread  ecchymosis.  5.  Laceration  of  one  of  the  larger  veins.  A 
patient  of  Froriep's  died  from  this  cause,  after  rupture  of  the  axillary  vein,  in 
an  attempt  to  reduce  an  old  dislocation  of  the  shoulder.  6.  Laceration  of  an 
artery,  and  the  formation  of  a  diffused  traumatic  aneurism.  This  serious 
accident  has  happened  at  least  twelve  times  in  attempted  reduction  of  old  dis- 
locations of  the  shoulder.  The  brachial  artery  has  also  been  torn  in  attempted 
reduction  of  dislocated  elbow.  7.  Laceration  of  neighbouring  nerves.  Those  of 
the  axillary  plexus  have  been  torn  in  attempted  reduction  of  dislocation  of  the 
shoulder,  and  the  median  in  that  of  the  elbow.  8.  Fractiu'e  of  the  dislocated 
bone.  This  serious  accident  has  usually  happened  when  the  Surgeon,  after  the 
employment  of  extension,  has  attempted  to  put  in  force  transverse  movements 
of  the  bone,  or  has  used  it  as  a  lever ;  when  it  has  given  way,  usually  high  up 
near  the  head,  at  other  times  in  the  shaft.  It  is  possible  that  in  some  cases  this 
may  have  been  predisposed  to  by  the  bone  having  become  weakened  by  want 
of  use.  It  has  occurred  several  times  in  the  himierus,  and  at  least  eight  times 
in  the  femur,  in  attempts  at  reducing  old  dislocations  of  these  bones.  In  most 
of  the  recorded  cases  the  bone  has  readily  united,  and  the  condition  of  the 
patient  has  not  been  materially,  if  at  all,  influenced  for  the  worse,  except  that 
refluction  of  the  dislocation  has  necessarily  been  rendered  impossible.  9.  Neio-h- 
bouring  bones  have  been  fractured,  such  as  the  riljs  and  the  glenoid  cavity^'in 
the  endeavour  to  reduce  dislocation  of  the  shoulder,  and  the  acetabulum  in 
attempted  reduction  of  a  luxated  hip.  10.  The  limb  has  actually  been  torn 
off.    This  remarkable  and  distressing  accident  happened  to  M.  Guerin  of 
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Paris,  in  attempting  tlie  reduction  without  pulleys,  and  merely  hy  the  traction 
of  assistants,  of  a  dislocation  of  the  shoulder  of  three  months'  standing,  in  a 
woman  63  years  of  age,  the  limb  suddenly  and  witliout  warning  being  torn  off 
at  the  elbow.  On  examination  the  bones  were  found  porous,  the  muscular  and 
other  soft  structures  pulpy,  the  limb  haviag  thus  evidently  lost  its  natural 
strength  and  elasticity. 

The  occui-rence  of  these  various  accidents  and  injuries,  in  the  attempted 
reduction  of  old  dislocations,  cannot  always  with  justice  be  attributed  to  the 
employment  of  an  jjnproper  degree  of  force  on  the  part  of  the  Surgeon.  The 
liability  to  them  must  rather  be  looked  upon  as  a  necessary  and  inevitable 
accompaniment  of  aU  attempts  at  putting  back  into  its  place  a  bone  which  has 
been  dislocated,  and  left  unreduced  for  many  weeks  or  several  months. 
Dm-ing  this  x^eriod  it  usually  contracts  adhesions  of  a  very  dense  kind  to  the 
parts  amongst  which  it  lies ;  and,  as  it  cannot  be  replaced  in  its  articular  cavity 
until  these  adhesions  have  been  torn  or  broken  through,  it  is  easy  to  imder- 
stand  how,  in  the  attempt  to  do  this,  neighbouring  soft  pai'ts,  A'essels,  or  nerves 
may  give  way,  or  the  bone  itself  may  yield  to  the  force  that  must  be  applied  to 
it  in  order  to  lift  it  out  of  its  new  bed. 

The  liability  to  the  occvuTence  of  these  accidents  should  make  the  Surgeon 
very  cautious  how  he  recommends  the  attempt  at  the  reduction  of  old-standing 
dislocations.  If  after  a  time  the  new  joint  have  become  tolerably  mobile,  and 
be  not  painful,  it  may  be  better  to  leave  the  bone  unreduced,  rather  than 
expose  the  patient  to  gi'eat  risk,  with  a  slender  prospect  of  eventual  success. 
If  the  unreduced  dislocation  be  stiff  and  painful,  much,  may  be  done  by  passive 
motion,  frictions,  and  douches,  to  improve  the  patient's  condition. 

The  Subcutmieous  Section  of  muscles,  tendons,  and  bands  of  adhesions  in  the 
neighboiu-hood  of  the  dislocated  joint,  has  been  proposed  by  Dieffenbach  as  a 
means  of  facilitating  reduction  in  old-standing  cases;  and  he  relates  an  instance 
in  which,  by  these  means,  a  shoulder  that  had  been  dislocated  for  two  years  was 
reduced.  In  many  cases  in  wliich  this  plan  has  been  tried,  the  success  has  not 
been  commensiu-ate  with  the  expectations  raised  respecting  it ;  and  in  other 
instances,  of  which  I  have  seen  two  or  thi-ee,  the  operation  has  been  followed 
by  sloughing  and  other  serious  evils,  while  it  has  not  been  attended  by  any 
benefit  in  facilitating  reduction. 

CoMPODND  Dislocation  is  one  of  the  most  serious  injuries  to  which  a  limb 
can  be  subjected.  Not  only  is  there  such  extensive  laceration  of  the  soft  parts 
that  cover  and  enter  into  the  formation  of  the  joint  as  to  give  rise  to  the  most 
severe  forms  of  traiimatic  ai-thi-itis,  but  the  bones  are  often  fractm-ed,  and  the 
main  vessels  of  the  Hmb  perhaj)s  greatly  stretched  or  torn. 

The  Treatment  of  a  compound  dislocation  must  be  conducted  on  the  same 
principles  that  guide  the  Surgeon  in  the  management  of  a  wounded  joint ; 
obtaining  union,  if  possible,  by  the  first  intention,  subduing  inflammatory 
action,  and  letting  out  matter  as  it  forms.  Owing  to  the  ruptiu-e  of  the  liga- 
ments and  of  the  muscular  attachments,  there  is  usually  no  difficulty  in  the 
reduction,  the  bones  being  readily  replaced ;  but  the  danger  consists  in  the 
destructive  inflammatory  action  that  will  be  set  up  in  the  joint  and  limb  from 
the  extensive  injuiy  inflicted  upon  them.  This  varies  greatly,  according  to  the 
size  and  situation  of  the  joint,  and  the  state  of  the  soft  parts.  If  it  be  small, 
as  one  of  the  phalangeal  articiilations,  the  dislocation  may  be  reduced,  and  the 
parts  covered  with  cold  lint.  If  it  be  one  of  the  lai-ger  joints,  the  line  of 
practice  will  vary  according  to  other  circimistances  than  the  mere  dislocation. 
Thus,  if  it  be  in  tlie  upper  extremity,  the  patient  being  healthy,  and  the  soft 
parts  not  very  extensively  contused  or  torn,  the  bones  may  be  replaced,  cold 
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irrigation  assiduously  appHecl,  and  antiphlogistic  treatment  pvu-sued.  If  tliere 
he  fracture  conjoined  with  the  dislocation,  resection  should  he  practised,  as  was 
successfully  done  hy  Hey  in  several  cases  of  injury  of  the  elhow  of  tliis  de- 
scription ;  hut  if  the  soft  parts  he  greatly  injiu'ed  as  well,  and  especially  if  the 
blood-vessels  and  nerves  of  the  limb  have  sufiered,  amputation  must  be 
performed.  In  the  lower  extremity,  amputation  is  more  frequently  necessary  ; 
in  the  knee,  almost  invariably  so.  Sir  A.  Cooper  states  that  he  knows  no 
accident  that  more  imperatively  demands  amputation  than  compound  disloca- 
tion of  this  joint.  Yet  there  ai'e  exceptions  to  this  riile  ;  thus,  Mr.  White  had 
a  case  of  compound  dislocation  of  the  knee-joint  in  a  boy,  nine  years  of  age,  at 
the  Westminster  Hospital,  in  wliich  he  saved  the  limb  by  sawing  off  the 
condyles  of  the  femur  and  reducing  the  bone.  In  the  compound  dislocations 
of  the  ankle  and  the  astragalus,  an  attempt  should  generally  be  made  to  save 
the  limb,  in  the  way  that  will  be  more  specially  pointed  out  when  we  come  to 
ti'eat  of  these  injuries. 

After  recovery  from  comj)oimd  dislocations,  the  joint  vnll  often  remain 
permanently  stiffened ;  hence  attention  to  position  dvmng  the  treatment  is 
essentially  required.  In  many  cases,  however,  very  good  motion  is  ultimately 
obtained,  though  the  stiffness  may  continue  for  some  length  of  time. 

Complications. — Fracture  of  the  Shaft  of  one  of  the  Long  Bones  with  Dislo- 
cation of  its  Head  increases  considerably  the  difficulty  of  reduction.  In  these 
circumstances,  it  has  been  recommended  to  consolidate  the  fracture  first,  and 
then  to  attempt  the  reduction.  But  to  do  tliis  is  only  to  defer  and  iacrease  the 
difficulties.  At  least  seven  or  eight  week?  must  elapse  before  the  fracture  can 
be  sulficiently  firmly  united  to  bear  the  requisite  traction  to  reduce  so  old  a 
dislocation  ;  and  then  there  will  be  great  chance  of  xupture  of  the  callus,  and 
certainly  extreme  difficiilty  in  the  reduction.  It  therefore  appears  to  me  much 
safer,  under  all  circimistances,  to  reduce  the  dislocation  at  once,  and  afterwards 
to  treat  the  fracture  in  the  usual  way.  In  reducing  a  dislocation  comjjlicated 
with  fracture  of  the  shaft  of  the  displaced  bone,  the  fracture  must  first 
be  put  up  very  firmly  indeed,  with  wooden  splints  completely  encasing  the 
limb.  The  patient  must  then  be  put  fully  imder  the  influence  of  chloroform, 
which  is  of  the  most  essential  service  in  these  cases  ;  and,  when  the  muscles  are 
completely  relaxed,  extension  and  counter-extension  being  made  in  the  usual 
way,  the  reduction  may  be  effected.  The  extending  means  should  always  be 
applied  upon  the  splints,  so  that  there  may  be  no  di-agging  upon  the  fractiire. 
In  this  way  I  have  reduced,  without  any  difficulty,  a  dislocation  of  the  head  of 
the  himierus  into  the  axilla,  complicated  with  comminuted  fracture  of  the  shaft 
of  the  bone,  in  a  remarkably  muscular  man  to  whom  I  was  called  by  Mr. 
Byam  ;  and  about  the  same  time  I  had  a  case  of  dislocated  elbow,  mth  fracture 
of  the  shaft  of  the  humerus,  under  my  care  at  the  hospital,  that  was  reduced 
with  ease  in  the  same  way.  The  difficidty  in  reduction  is  necessarily  increased 
by  the  proximity  of  the  fracture  to  the  dislocated  joint ;  and  when  the  epi- 
physis is  broken  off  from  the  shaft  and  dislocated,  the  difficulty  may  be  great, 
but  ia  not  insuperable.  Some  years  since,  I  assisted  Mr.  H.  Smith  and  Mr! 
Dunn  in  the  reduction  of  a  dislocation  of  the  humerus  with  fracture  of  the 
surgical  neck  of  the  bone,  the  displaced  head  lying  to  the  inner  side  of  the 
coracoid  process.  In  this  case  the  patient,  a  yoimg  man  who  had  sustained  the 
injury  by  a  fall  in  an  epileptic  fit,  was  put  under  chloroform,  and  when  he  was 
fully  anaesthetised  the  displaced  head  of  tlie  bone  was  replaced  at  once  and 
without  any  difficulty ;  the  patient  recovering  with  an  excellent  and  useful 
arm.  After  the  bone  has  been  reduced,  the  fracture  should  be  treated  in  the 
ordinary  way. 
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When  a  Simple  Fracture  extends  into  the  Articular  End  of  the  Bone,  as  in  some 
dislocations  about  the  elbow  and  ankle,  there  is  no  material  increase  in  the 
danger  of  the  case  or  in  the  difficulty  of  its  management. 

In  Compound  Dislocation  with  Fracture  of  the  Articular  E'nds,  removal  of 
splinters,  and  partial  resection  or  amputation,  will  be  required,  according  to  the 
seat  and  extent  of  injury. 

Spontaneous  Dislocations  may  occur  either  suddenly  or  gradually,  accord- 
ing to  the  nature  of  the  cause  that  gives  rise  to  them. 

In  many  cases  they  result  from  the  destruction  of  the  joint  by  old  disease ;  the 
ligaments  and  cartilages  being  destroyed  by  suppuration,  the  head  of  the  hone 
becomes  carious  and  absorbed,  and  the  articular  surfaces  are  displaced  by 
ordinary  muscular  action.    This  we  commonly  see  in  old  cases  of  hip-disease. 

There  is,  however,  another  and  more  rare  fonn  of  spontaneous  dislocation  to 
wliich  the  hip  and  shoulder  are  liable,  and  which  has  been  especially  studied 
by  Mr.  Stanley.  In  this  dislocation  the  head  of  the  bone  slips  out  of  the  arti- 
culation -without  any  very  marked  sign  of  disease  about  the  joint,  and  certainly 
without  any  previous  destruction  of  it.  In  these  cases  there  is  either  a  paralytic 
condition  of  the  capsular  muscles,  as  has  been  observed  several  times  in  the 
shoulder,  the  deltoid  having  become  paralysed  and  thus  having  allowed  the 
bone  to  slip  out  of  place  ;  or,  as  has  been  noticed  in  the  hip,  obscure  rheumatic 
or  neuralgic  imins  have  for  some  time  been  seated  in  the  joint.  The  dislocation 
may  not  be  confined  to  one  joint,  but  may  affect  seA^eral.  Thus,  some  time  ago 
there  was  a  case  in  University  College  Hospital,  in  which  both  shoulders  and 
hips  were  dislocated  simultaneously.  In  many  cases  it  occurs  suddenly,  and 
often  without  any  pain  to  the  patient,  the  deformity  of  the  limb  atti-acting 
,  attention  to  the  accident,  though  in  others  it  has  been  preceded  by  rheumatic 
affection  of  the  joint. 

The  Treatment  of  these  cases  is  not  very  satisfactory.  Rediiction  in  many- 
cannot  be  accomplished;  while  in  others  it  may  be  effected  readily  enough,  but 
the  bone  cannot  be  fixed  in  the  joint  out  of  which  it  slips  again.  In  a  case  of 
spontaneous  dislocation  of  the  hip,  -\vithoxit  any  apparent  disease  of  the  joint, 
occiUTing  in  a  yoimg  woman,  I  readily  effected  reduction  by  the  pulleys,  three 
weeks  after  the  occurrence  of  the  displacement.  The  limb  was  then  fixed 
-with  the  long  splint,  and  maintained  at  a  proper  length  for  two  or  three  weeks ; 
when,  in  consequence  of  a  severe  bronchitic  attack,  it  became  necessary  to 
remove  the  apparatus,  and  the  displacement  speedUy  returned.  Whilst 
convalescent  from  this  attack,  the  patient  fell  and  fi-actured  the  displaced  femur 
in  its  upper  third,  thus  rendering  it  impossible  to  replace  the  bone  again.  In 
another  case  of  spontaneous  dislocation  of  the  knee,  occurring  in  the  same 
painless  manner,  the  joint  could  not  be  replaced,  and  permanent  deformity  was 
left.  After  reduction  in  similar  cases,  a  splint  or  a  starched  bandage  should  be 
worn  for  a  considerable  length  of  time,  so  as  to  give  a  chance  for  the  ligaments 
of  the  joint  to  recover  themselves.  If  there  be  a  rheimiatic  tendency,  it 
sliould  be  removed  by  suitable  treatment  ;  and  if  there  be  a  paralytic  condition 
of  the  muscles,  electricity,  the  endermic  application  of  strycluiine,  and  cold 
douches  with  fiiction,  may  be  advantageously  employed. 

Congenital  Dislocations  ai-e  occasionally  met  with  in  the  hip,  shoulder, 
wrist,  and  jaw,  and  have  of  late  years  attracted  the  attention  of  Surgeons 
through  the  labours  of  Guerin,  Smith,  Chelius,  Robert,  and  others.  These 
dislocations  are  closely  allied  in  cause  and  nature  with  other  congenital 
deformities  of  the  limbs,  such  as  club-foot,  &c.  In  them  there  is  usually 
found  arrested  or  imperfect  development  of  some  portions  of  the  osseous 
articular  apparatus.    Whetlier  this  is  original,  thus  causing  the  displacement  of 
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the  bones,  or  consecutive  upon  disuse,  occasioned  by  spasmodic  action  of  one  set 
of  muscles  or  by  pai-alysis  of  another,  dependent  on  some  irritation  in  the 
nervous  centres,  is  scarcely  worth  intiuirijig  here.  In  some  cases  it  would 
appeal-  as  if  faulty  position  of  the  foetus  in  utero,  or  undue  violence  diuing 
biith,  may  have  occasioned  the  displacement.  These  dislocations  are  probably 
incrmible,'  as  there  is  always  congenital  defect  of  structure  in  the  articular  ends 
of  the  bones. 


CHAPTEE  XXL 
— t — 

SPECIAL  DISLOCATIONS. 

Dislocation's  of  the  Lower  Jaw  are  not  common  accidents.  They  occur 
more  frequently  in  women  than  in  men,  and  have  been  but  very  seldom  met 
\nth.  at  either  extreme  of  life  ;  but  Nelaton  and  Malgaigue  relate  cases  occurring 
in  edentulous  subjects  of  68  and  72  years  of  age,  and  Sir  A.  Cooper  has  seen 
the  accident  in  a  child,  occasioned  by  another  boy  thrusting  an  apple  into  its 
mouth.  These  dislocations  are  most  frequently  occasioned  by  spasmodic  action 
of  the  depressor  muscles  of  the  jaw — by  opening  the  mouth  too  widely,  as  in 
fits  of  laughing,  of  gaping,  or  in  attempting  to  take  too  large  a  bite.  Oc- 
casionally this  accident  has  resulted  from  blows  or  kicks  upon  the  chin,  or 
fi'om  the  violent  strain  upon  the  part  in  tooth-drawing,  or  rather  in  digging  out 
stumps  with  an  elevator.  The  mechanism  of  the  dislocation  is  simple.  When 
the  mouth  is  opened,  the  interarticular  fibro-cartUage  with  the  condyle  glides 
forwards  on  to  the  articular  eminence  :  if  this  movement  be  continued  too  far, 
and  the  external  pterygoid  muscle  contract  forcibly  at  the  same  time,  the  con- 
dyle slips  forward  into  the  zygomatic  fossa,  the  coronoid  process  hitching  against 
the  malar  bone,  the  axis  of  the  ramus  being  directed  obliquely  backwards,  and 
the  dislocation  being  thus  complete.  In  this  way  both  condyles  may  be  dis- 
placed, or  only  one. 

When  the  dislocation  is  Bilateral,  both  condyles  being  displaced  from  the 
glenoid  cavities,  the  signs  are  as  follows.  The  incisor  teeth  of  the  lower  jaw 
are  separated  from  those  of  the  upper  by  a  marked  interval ;  the  mouth  con- 
sequently cannot  be  closed,  but  is  kept  more  or  less  widely  open.  The  extent 
of  the  separation  between  the  incisor  teeth  varies  from  half  an  inch  to  an  inch 
and  a  half.  The  degree  will,  I  believe,  depend  on  whether  the  coronoid  -pvo- 
cess  is  fixed  against  the  malar  bone,  or  has  slipped  beyond  this  so  as  to  admit 
of  the  displaced  bone  being  received  into  the  sigmoid  notch.  In  the  first  case 
it  would  be  considerably  greater  than  in  the  second.  Deglutition  and  speech 
are  impaired,  the  labial  consonants  not  being  pronoimced  ;  there  is  dribbling 
of  the  saliva  over  the  lower  Hp  ;  the  chin  is  lengthened,  and  the  lower  line  of 
teeth  advanced  about  half  an  inch  beyond  those  of  the  upper  jaw  ;  the  cheeks 
are  flattened,  and  there  is  a  depression  in  front  of  the  meatus  auditorius 
extemus.  There  is  also  an  oblong  prominence  in  the  teinporal  fossa  between 
the  eye  and  the  ear.  If  the  dislocation  be  left  unreduced,  the  patient  slowly 
regains  some  power  of  movement  over  the  jaw  ;  he  gradually  approximates  the 
lips,  and  after  a  length  of  time,  may  even  be  enabled  to  bring  the  lines  of  teeth 
into  apposition,  especially  posteriorly. 

In  the  Unilateral  dislocation,  where  one  condyle  only  is  displaced,  the  axis 
of  the  lower  jaw  is  directed  towards  the  opposite  side  to  that  on  which  the  dis- 
placement exists  ;  and  the  general  signs  are  the  same,  but  in  a  less  marked 


318 


SPECIAL  DISLOCATIONS. 


degree,  as  those  which  are  met  with  when  both  sides  are  dislocated.  The 
hollow  before  the  meatus  on  the  injured  side  is  however,  well  marked,  and 
serves  to  point  out  the  scat  and  nature  of  the  displacement,  the  diagnosis  of 
which  is  not  always  readily  made  ;  indeed,  E.  W.  Smith  states  that  he  has  seen 
attempts  at  reduction  applied  to  the  iminjured  side. 

Sir  A.  Cooper  has  described  a  SiMuxation  of  the  jaw,  most  frequently  met 
with  in  young  and  delicate  women,  iii  which,  in  consequence  of  the  relaxation 
of  the  ligaments,  the  head  of  the  bone  appears  to  slip  forwards  upon  the 
eminentia  articularis,  whenever  the  mouth  is  opened  at  all  widely,  as  in 
gaping,  laughing,  &c.  It  may  usually  be  ascertained  by  telling  the  patient  to 
put  out  his  tongue.  The  bone  hitches,  as  it  were,  and  prevents  the  mouth  from 
being  shut  at  once.  Most  commonly,  the  natural  efforts  of  the  part  are  sufficient 
to  return  the  head  of  the  bone  into  the  glenoid  cavity  with  a  cracking  noise  or 
even  a  loud  snap. 

The  Reduction  of  a  dislocated  jaw  is  easily  effected  ;  it  being  only  necessary 
to  push  the  angle  of  the  bone  downwards  and  backwards,  so  as  to  disentangle 
the  coronoid  process  from  under  the  zygomatic  arch,  at  the  same  time  that  the 
chin  is  raised  by  the  Surgeon's  fingers,  in  order  that  the  temporal  and 
pterygoid  muscles  may  draw  the  head  of  the  bone  into  its  proper  position.  The 
reduction  is  best  effected  by  the  Surgeon  standing  before  the  patient  and 
applying  his  thimibs,  well  protected  by  a  thick  napldn,  to  the  molar  teeth  on 
each  side,  and  thus  depressing  the  angle  of  the  jaw  forcibly,  at  the  same  time 
that  he  raises  the  chin  by  means  of  Ms  fingers  spread  out  and  placed  underneath 
it.  The  bone  is  then  retiirned  into  its  place  with  so  forcible  a  snap  that,  unless 
care  be  taken,  or  the  thiunbs  be  well  covered  up,  they  may  be  severely  bitten. 
When  one  condyle  only  is  luxated,  the  efforts  at  reduction  should  be  applied  to 
the  injiu'ed  side  only. 

After  the  reduction,  the  fonr-tailed  bandage  should  be  applied,  as  in  cases  of 
fracture  of  the  jaw  ;  and  for  seA'^eral  days  the  patient  must  not  be  allowed  to 
talk,  or  to  eat  any  solid  food,  lest  the  displacement  return,  which  it  always  has  a 
great  tendency  to  do.  Very  old  dislocations  of  this  bone  may  be  reduced  by  the 
process  just  now  described.  Thus,  Stromeyer  replaced  one  at  the  end  of  thirty- 
five,  and  Donovan  one  at  the  end  of  ninety-eight  days. 

In  the  cases  of  subluxation,  attention  should  be  paid  to  the  state  of  the 
general  health.-  Tonics,  more  particularly  iron,  should  be  administered  ;  good 
diet,  the  cold  bath,  and  open  air  exercise  enjoined.  If,  as  frequently  happens, 
there  be  some  tenseness  about  the  temporo-maxillary  articulation,  a  series  of 
small  blisters  may  be  applied  over  it.  It  is  of  great  importance  to  prevent  the 
habit  of  recurrence  of  the  dislocation.  This  may  usually  most  ,  conveniently  be 
done  by  letting  the  patient  wear  a  small  silk  cap  fitted  to  the  chin  and  attached 
by  foiu-  elastic  bands  on  the  top  of  and  behind  the  head,  as  in  the  case  of  a 
fractured  jaw. 

Congenital  Dislocation  of  one  CoTulyh  of  the  Lower  Jaw  \%  a  remarkable  and 
rare  condition,  for  an  acquaintance  with  which  we  are  chiefly  indebted  to  E.  W. 
Smith.  In  this  condition  there  is  a  singular  distortion  of  countenance.  The 
osseous  and  muscular  structures  on  the  dislocated  side  are  atrophied,  and  the 
teeth  of  the  upper  jaw  project  beyond  those  of  the  lower,  contrary  to  what 
occurs  in  the  accidental  dislocation ;  the  mouth  can  be  closed,  speech  is  perfect, 
and  there  is  no  dribbling  of  saliva.  Congenital  dislocation  of  both  condyles 
has  not  yet  been  observed. 

Dislocations  op  the  Clavicle.-—  When  we  look  at  the  flat  character  of  the 
sterno-clavicular  articulation  and  the  very  small  and  shallow  surface  in  the 
acromion  upon  which  the  outer  end  of  the  clavicle  is  received,  and  reflect  on 
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the  violence  to  which  the  shouhler  is  frequently  subjected,  we  might  at  first 
imagine  that  dislocations  of  the  clavicle  would  be  amongst  the  most  frequent 
forms  of  injury  in  this  region.  But  this  is  very  far  from  being  the  case.  They 
are,  indeed,  rarely  met  with  in  comparison  to  the  frequency  of  fractures  of  this 
bone.  This  is  owing  to  several  causes  :  amongst  these  are  the  short  and  firm 
ligaments  by  which  the  clavicle  is  attached  to  the  sternum  and  acromion,  and 
the  fact  of  any  force  that  is  applied  to  it  being  usually  received  in  a  line  that 
corresponds  to  its  axis,  thus  causing  it  to  be  bent  or  broken  rather  than  luxated. 

The  mobility  of  the  scapula,  also,  has  a  special  tendency  to  prevent  disloca- 
tions of  the  outer  end  of  the  clavicle,  the  two  bones  easily  moving  together. 
Were  it  not  for  this,  the  bone  would  frequently  be  thrown  ofl;  the  small  fiat 
articular  surface  of  the  acromion. 

Dislocations  of  the  clavicle  can  only  be  occasioned  by  violence  applied  to  the 
shoulder  in  such  a  direction,  as  to  drive  the  bone  inwards  towards  the  mesial 
line,  at  the  same  time  that  the  scapula  is  fixed. 

Either  the  sternal  or  the  acromial  end  of  the  clavicle  may  be  dislocated,  and 
the  simultaneous  displacement  of  both  has  even  been  observed. 

1.  The  Sternal  End  of  the  Clavicle  may  be  luxated  in  a  direction  forwai'ds, 
hackwards,  or  upivards,  being  thrown  before,  behind,  or  above  the  sternum. 

In  the  dislocation  Forwards,  the  end  of  the  bone  can  be  felt  in  its  new 
position,  the  point  of  the  shoulder  is  approximated  to  the  mesial  line,  and 
the  depressions  above  and  below  the  clavicle  are  strongly  defined.  It  is 
occasioned  by  blows  upon  the  shoulder,  by  bending  this  part  forcibly  back- 
wards, or  by  violence  applied  to  the  elbow  whilst  the  arm  is  raised  from  the 
side.  In  some  cases  it  occurs  spontaneously  without  the  appKcation  of  external 
violence,  as  a  secondary  consequence  of  lateral  curvature  or  rotation  of  the 
upper  dorsal  vertebrte. 

This  dislocation,  which  is  amongst  the  most  frequent  to  which  the  clavicle" 
is  subject,  may  readily  be  reduced  by  pushing  the  shoulder  outwards  ancl 
bending  it  backwards.  The  principal  difficulty  in  the  treatment  consists  in 
preventing  the  return  of  the  displacement,  owing  to  the  shallowness  of  the 
articular  surface  upon  which  the  clavicle  lodges.  With  this  view  a  pad  and  a 
figure-of-8  bandage  must  be  firmly  applied  upon  the  displaced  end  of  the  bone. 

The  dislocation  Ujnvards  is  of  extremely  rare  occurrence.  The  signs  in  the 
two  recorded  cases  were  so  evident  as  not  to  lead  to  any  difficulty  in  the 
diagnosis  of  the  accident,  the  projection  of  the  sternal  end  of  the  clavicle  in  its. 
new  situation  being  subcutaneous,  and  at  once  cognisable  to  the  touch.  In  the 
treatment,  a  bandage  and  pad,  with  elevation  of  the  elbow,  brought  the  bone 
into  good  position. 

The  dislocation  Backioards  is  not  of  common  occurrence  :  thour^h  accordincr 
to  Nelaton,  there  are  at  least  ten  or  a  dozen  cases  on  record.  This  luxation 
appears  generally  to  have  resulted  from  the  point  of  the  shoulder  being  driven 
upwards,  or  from  the  hand  being  violently  drawn  forwards.  It  has  also  been 
observed  to  result  from  the  direct  pressure  of  the  clavicle  backwards,  as  by  the 
kick  of  a  horse,  and  has  occurred  as  a  secondary  consequence  of  curvature  of 
the  spine. 

The  Sirjns  are  those  that  usually  attend  a  dislocation  of  the  sternal  end  of  the 
clavicle— shortening  of  the  shoulder,  and  deformity  about  the  upper  part  of  the 
sternum ;  but,  besides  these,  a  special  train  of  symptoms  is  occasioned,  by  the 
pressure  of  the  displaced  bone  upon  the  trachea,  oesophagus,  and  vessels  of  the 
neck.  Difficulty  in  breathing  and  swallowing,  with  congestion  of  the  head 
giving  rise  even  to  a  semicomatose  state,  may  be  produced  to  such  an  extent 
as  to  require  removal  of  the  end  of  the  bone,  as  happened  in  a  case  related  by 
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Sir  A.  Cooper,  in  whicli  tlie  Surgeon  was  obliged  to  saw  off  the  dislocated  end. 
In  some  cases,  the  end  of  the  bone  is  thrown  upwards  as  well  as  backwards  ;  in 
others,  it  takes  rather  a  downwai-d  direction. 

In  the  Treatment  of  this  dislocation,  it  is  easy  to  effect  the  reduction  of  the 
bone  by  making  a  fulcrum  of  the  fist  in  the  axilla,  and  then  bringing  the  elbow 
well  to  the  side,  at  the  same  time  that  an  assistant  puts  his  knee  between  the 
patient's  shoulders  and  bends  them  back  ;  but  it  is  difficult  to  retain  the  bone 
in  proper  j)osition.  To  fulfil  this  object,  the  figure-of-8  bandage  tightly 
applied  to  the  points  of  the  shoulders,  and  crossed  over  a  large  pad  placed 
in  the  middle  of  the  back,  wiU  give  the  most  efficient  su.pport  to  the  part,  the 
elbow  being  at  the  same  time  well  fixed  to  the  side  and  draAvn  back. 

2.  The  dislocations  of  the  Outer  End  of  tlie  Clavicle  are  more  commonly  met 
with  than  those  just  described.  The  most  frequent  accident  of  this  description 
is  that  in  which  the  bone  is  thro-nm  upon  the  Upper  Surface  of  the  Acromion,  or 
u2yon  the  Anterior  Part  of  the  Spine  of  the  Scapula.  In  several  cases  of  this 
accident  which  have  of  late  years  presented  themselves  at  University  College 
Hospital,  there  has  been  no  difficulty  whatever  in  the  diagnosis.  The  promi- 
nence formed  by  the  displaced  bone  upon  the  upper  sui'face  of  the  acromion, 

the  narrowing  of  the  distance  from  the  mesial  line 
to  the  point  of  the  shoulder,  the  facility  of  the  reduc- 
tion of  the  dislocation,  and  the  tension  of  the  clavi- 
cular portion  of  the  trapezius  muscle,  indicate  the 
nature  of  the  accident  (Fig  138).  The  Treatment 
of  this  injiuy  is  by  no  means  satisfactory.  Reduc- 
tion may  easily  be  effected  by  raising  the  shoulder, 
di-awing  it  backwards,  and  carrying  it  outwards  by 
placing  a  jDad  or  the  hand  in  the  axilla  and  bringing 
the  elbow  well  to  the  side.  But,  not'ndthstanding 
the  facility  of  reduction,  there  is  in  many  cases  a 
great  and,  indeed,  an  imconcjuerable  tendency  to 
the  return  of  the  displacement.  This  is  partly 
owing  to  the  shallowness  of  the  articular  surface  of 
Fig.  138.— Dislocation  of  the  the  acromion,  partly  to  the  tension  of  the  trapezius, 
Clavicle  on  the  Acromion.  ^^^-^  the  acromial  end  of  the  bone  is  di-awn 

upwards  and  outwards,  and  in  a  great  degree  to  the  mobility  of  the  shoulder. 
Reduction  is  best  maintained  by  the  application  of  an  axillary  pad,  and  the 
same  method  of  treatment  as  in  fracture  of  the  clavicle  (Fig.  111). 

In  every  movement  of  the  body  or  neck  there  will  be  foimd  to  be  a  tendency 
to  rising  upwards  of  the  end  of  the  dislocated  bone,  and  in  the  majority  of 
cases  this  will  be  found  to  be  insurmountable  by  any  mechanical  means  that 
can  be  employed.  It  is  best  limited,  if  not  obviated,  by  a  pad  and  gutta-percha 
plate  laid  on  the  projecting  clavicle,  and  strapped  tightly  down  by  a  band 
passing  parallel  to  the  arm  and  under  the  flexed  fore-arm,  this  being  retained 
in  position  by  being  attached  to  a  strap  passed  round  the  opposite  axilla.  If 
the  displacement  continue  to  be  irremediable,  a  very  useful  aim  will  still  be 
left,  only  somewhat  Hmited  in  its  upward  movements. 

The  outer  end  of  the  clavicle  has  been  dislocated  Under  the  Acromion  by  the 
application  of  direct  violence  to  the  end  of  the  bone.  This  foim  of  displace- 
ment is  very  rare  ;  several  instances  have,  however,  been  mentioned  in  the 
journals.  The  diagnosis  is  easy,  smiple  digital  examination  pointing  out  the 
natm-e  of  the  accident ;  and  the  treatment  must  be  conducted  in  the  same  way 
as  that  of  fractm-ed  clavicle. 

The  acromial  end  of  the  clavicle  has,been  Icnown  to  be  displaced  Underwiath 
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the  Coracoid  Process.  Here,  also,  simple  examination  and  the  clavicular  bandage 
suffice  for  diagnosis  and  treatment. 

The  only  instance  of  Simultaneous  Bislocation  of  loth  ends  of  the  Clavicle  with 
which  I  am  acquainted  has  heen  reported  by  Richerand. 

Dislocation  op  the  Scapula. — The  Loxoer  Angle  and  Dorsal  Border  of  the 
Scapula  is  occasionally  the  seat  of  a  very  remarkable  kind  of  displacement,  in 
consequence  of  which  it  projects  at  a  considerable  angle  from  the  trunk,  giving 
a  winged  appearance  to  the  back. 

The  cause  of  this  peculiar  displacement  is  somewhat  obscure  :  by  some  it  is 
considered  to  be  dependent  upon  the  bone  slipping  away  from  under  the 
posterior  edge  of  the  latissimus  dorsi  muscle  ;  by  others  again,  and  apparently 
with  more  reason,  it  is  regarded  as  o-wriig  to  paralysis  of  the  serratus  magnus. 
Whether  this  be  dependent  upon  some  morbid  condition  of  the  muscle  itself, 
as  Dr.  Jacob  supposes,  or  on  a  paralysed  state  of  the  long  thoracic  nerve,  as 
Nelaton  thinks,  can  scarcely  be  determined.  In  such  cases  as  these,  I  have 
seen  some  benefit  derived  from  the  endermic  application  of  strychnine  on  a 
blistered  surface,  and  afterwards  support  by  means  of  a  properly  constructed 
apparatus. 

Dislocations  of  the  Shoulder-joint  occur  far  more  frequently  than  those 
of  any  other  articulation.  Their  pathology  and  treatment  have  been  so  clearly 
elucidated  by  Sir  A.  Cooper,  that  there  is  little  left  for  subsequent  writers  but 
to  follow  the  descriptions  given  by  that  great  Surgeon  ;  though  several  of  the 
modem  French  surgeons,  especially  Velpeau,  Malgaigne,  and  Goyrand,  have 
thrown  some  new  light  on  the  subject.  The  reason  of  the  frequency  of  these 
dislocations  is  to  be  found  in  the  shallowness  of  the  glenoid  cavity,  the  large 
size  and  rounded  shape  of  the  head  of  the  humerus,  and  the  weakness  of  the 
ligaments  ;  but,  above  all,  in  the  extent  and  force  of  the  movements  to  which 
the  joint  is  subjected.  These  displacements  indeed  would  be  much  more  fre- 
quent than  they  even  are,  were  it  not  for  the  protection  afforded  to  the  joint  by 
the  osseous  and  ligamentous  arch  formed  by  the  coracoid  process  and  acromion 
with  their  ligaments,  the  great  strength  of  the  capsular  muscles  and  their  close 
connection  with  the  joint,  and  the  support  given  by  the  tension  of  the  long 
head  of  the  biceps  over  its  weakest  part ;  but  the  principal  obstacle  to  disloca- 
tion is  the  mobility  of  the  scapula,  enabling  all  movements  communicated  to 
the  hand  and  arm  to  react  upon  that  bone. 

The  Signs  of  dislocation  of  the  shoulder-joint  are  sufficiently  obvious, 
varying,  however,  according  to  the  nature  of  the  injury.  In  all  cases  there  are 
six  common  signs,  viz.  : — 1,  a  flattening  of  the  shoulder  ;  2,  a  hollow  rmder  the 
acromion  ;  3,  an  apparent  projection  of  this  process,  with  hollow  tension  of  the 
deltoid  ;■  4,  the  presence  of  the  head  of  the  bone  in  an  abnormal  situation  ;  5, 
rigidity  ;  and  6,  pain  about  the  shoulder. 

The  shoulder-joint  is  susceptible  of  four  dislocations.  Of  these,  according  to 
Sir  A.  Cooper,  three  are  complete,  and  the  fourth  partial.  I  think,  however, 
that  on  examination  it  -will  be  found  that  the- so-called  ^mrimi  dislocation  is  in 
reality  a  complete  one.  The  directions  in  which  the  head  of  the  humerus  may 
be  thrown  are — 1,  inwards  and  slightly  downwards  beneath  the  coracoid  process 
(Fig.  141)  ;  2,  forwards  and  inwards  beneath  the  clavicle  (Fig.  140) ;  3,  back- 
wards and  downwards  under  the  spine  of  the  scapula  (Fig.  142)  ;  4,  dowmvards 
and  slightly  inwards  under  the  glenoid  cavity  (Fig.  139).  Tims  three  disloca^ 
tions  are  more  or  less  inwards,  one  only  being  backwards  or  outwards. 

1.  Subcoracoid  Dislocation.— In  the  case  of  incomplete  dislocation  reported  by 
Sir  A.  Cooper,  the  head  of  the  bone  was  found  to  be  thro^vn  out  of  the 
glenoid  cavity,  lying  under  the  coracoid  process  upon  the  anterior  part  of  tlie 
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neck  of  the  scapula  (Fig.  141) ;  the  capsular  muscles  were  not  torn,  hut  the 
long  liead  of  the  hiceps  had  heeu  ruptured.  The  description  given  hy  Sir  A, 
Cooper,  and  the  illustrative  plate  in  his  work  on  Dislocations,  appear  to  point 
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Fig.  139.— Subglenoid.    Fig.  140.— Subclavicular.   Fig.  141.— Subcoracoid.    Fig.  142.— Subspinous. 

to  a  form  of  injury  of  the  shoulder -joint  which  has  of  late  years  heen  specially 
descrihed  hy  the  French  surgeons  as  a  variety  of  the  dislocation  downwards  ; 
that  form  of  displacement,  indeed,  which  by  Boyer  has  heen  descrihed  as  the 
dislocation  "  inwards,"  by  Malgaigne  as  the  "  subcoracoid "  luxation,  and  by 
Velpeau  as  the  "  subscapular  "  dislocation  ;  in  which  the  head  of  the  humerus 
is  placed  in  fi'ont  of  the  neck  of  the  scapula,  and  xmderneath  the  subscaj)ular 
muscle.  In  this  dislocation  the  head  of  the  bone,  instead  of  being  tlrrown,  as 
in  the  subglenoid,  do-^vnwai'ds  and  slightly  inwards,  is  thrown  inwards  either 
directly  or  slightly  downwards  as  well.  Why  Sir  A.  Cooper  described  this  as 
a  partial  dislocation,  I  do  not  understand ;  for  not  only  was  there  rupture  of 
the  capsule  and  of  the  long  tendon  of  the  biceps,  but  the  woodcut  at  page  401 
of  the  last  edition  of  his  work  shows  clearly  that  the  head  of  the  bone  had 
formed  a  new  articular  ca^dty  for  itself  in  the  subscapular  fossa,  being  appa- 
rently completely  thrown  out  of  the  glenoid  cavity. 

There  is  here  less  deformity  than  in  the  other  luxations,  the  acromion  not 
forming  so  distinct  a  projection  (Fig.  143).    The  limb  is  usually  somewhat 

lengthened,  but  at  times  is  actually  shortened,  the 
elbow  being  usually  carried  backwards  and  always 
slightly  away  from  the  side  ;  the  head  of  the  bone 
is  placed  deeply  in  the  upper  and  inner  part  of  the 
axilla,  and  cannot  always  be  very  distinctly  felt, 
owing  to  its  being  thickly  covered  with  soft  parts, 
by  the  coraco-braclualis  as  weU  as  by  the  pectorals  ; 
rotation  of  the  arm  and  elevation  of  the  elbow  being 
usually  required  in  order  that  it  may  be  detected. 

2.  In  the  dislocation  Forwards,  or  the  Subclavicu- 
lar (Fig.  140),  the  head  of  the  bone  is  tlirown  on 
the  inner  side  of  the  coracoid  process,  lying  upon 
the  second  and  third  ribs  under  the  pectoral  muscles, 
I  and  immediately  below  the  clavicle.    This  disloca- 
tion is  merely  an  increased  degree  of  the  preceding 
Fig.  143.— Subcoracoid  Disloca-  one,  the  head  of  the  bone,  which  at  first  hes  under 
tion  of  Humerus.  ^j^g  coracoid  process,  being  read  Uy  di-awn  inwards, 

so  as  to  be  placed  to  the  inner  side  of  this  process  under  the  clavicle.  In 
these  cases  the  capsular  muscles  are  much  stretched  or  torn.  In  a  case 
recorded  by  Mr.  Curling,  the  infraspinatus  and  subscapularis  muscles  were 
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torn  away  from  the  tiibercles  of  the  humerus,  and  the  teres  minor  partially 
lacerated;  the  capsule  being  completely  separated  from  the  neck  of  the 
Lone,  which  pressed  forcibly  npon  the  axillary  vessels  and  nerves.  In  three 
cases  which  I  have  had  an  opportunity  of  dissecting  and  examining  after 
death,  the  great  tubercle  was  torn  away  from  the  head  of  the  bone,  with  much 
laceration  of  the  capsule  and  extensive  extravasation,  but  the  external  rotator 
muscles  were  not  ruptured  in  two  instances  ;  wMlst  in  the  third  the  supra- 
spinatus,  the  infraspinatus,  and  the  teres  minor,  were  all  torn  across  near 
the  insertions  into  the  humerus.  In  fact,  in  these  cases  it  appears  to  be  a 
question  of  sti-ength  between  muscle  and  bone ;  either  the  muscles  are  torn 
across,  or  the  great  tubercle,  into  which  they  are  inserted,  is  torn  away  from  the 
shaft  of  the  bone,  leaving  its  attached  muscles  unruptui-ed. 

In  this  dislocation,  the  head  of  the  humerus  can  be  felt  and  seen  under  the 
pectoral  muscles  beneath  the  clavicle  ;  the  arm  is  shortened,  the  axis  of  the 
limb  being  directed  towards  its  head,  and  the  elbow  is  a  good  deal  separated 
from  the  side  and  thrown  back. 

3.  In  the  dislocation  Bachioards,  or  the  Subspinous  (Fig.  142),  the  head  of  the 
hunaerus  lies  behind  the  glenoid  cavity,  and  below  the  spine  of  the  scapula, 
between  the  infraspinatus  and  teres  minor  muscles.  Mr.  Key  found  the  tendon 
of  the  subscapularis  torn  across,  together  with  the  internal  portion  of  the 
capsular  ligament ;  the  supraspinatus  and  the  long  head  of  the  biceps  being 
stretched,  but  not  ruptured. 

When  the  head  of  the  bone  is  dislocated  below  the  spine  of  the  scapula,  it 
can  be  felt  and  seen  there,  more  especially  when  the  arm  is  rotated.  The  axis 
of  the  limb  is  altered,  being  directed  backwards  nearly  horizontally ;  the  elbow 
is  raised  from  the  side,  to  which  it  cannot  be  approximated,  and  is  carried  for- 
wards and  somewhat  downwards. 

4.  In  the  dislocation  Downvmrds,  or  the  Subglenoid  (Fig.  144),  the  head  of 
the  bone  lies  in  the  axilla,  resting  against  the  inferior  costa  of  the  scapula 
below  the  glenoid  cavity,  and  lodged  between  the 

subscapular  muscle  and  the  long  portion  of  the 
triceps.  In  it  the  tendon  of  the  subscapular 
muscle  is  commonly  torn  near  its  insertion  into 
the  lesser  tubercle  of  the  himierus,  and  the  cap- 
sular ligament  is  largely  lacerated.  The  supra- 
spinatus muscle  may  also  be  torn  through,  or  a 
portion  of  the  great  tubercle  of  the  lumierus 
detached,  and  the  rest  of  the  capsular  muscles  put 
greatly  on  the  stretch.  The  axillary  artery  and 
plexus  of  nerves  are  compressed  and  stretched  by 
the  dislocated  head  of  the  bone,  so  that  a  severe 
numb  pain  is  commonly  experienced  in  the  hand 
and  arm.  The  compression  of  the  artery  is  so 
great,  that  the  circulation  through  the  limb  is 
completely  arrested.     This   I  saw  remarkably  ^'s- i^^-Subjlenoid  Dislocation. 

illustrated  in  a  patient  under  my  care  who  had  a  dislocation  downwards  of  the 
head  of  the  humerus,  with  a  severe  lacerated  wound  of  the  forearm,  dividing 
the  radial  and  ulnar  arteries.  So  long  as  the  dislocation  remained  unreduced, 
no  hsemorrhage  took  place  ;  but  so  soon  as  the  head  of  the  bone  was  replaced, 
the  injured  arteries  bled  freely. 

The  head  of  the  bone  can  usually  be  readily  felt  in  the  axilla,  at  its  anterior 
and  under  part ;  the  arm  is  lengthened  to  the  extent  of  about  an  inch,  the 
forearm  is  usually  somewhat  bent,  and  the  fingers  are  often  numbed,  in  con- 
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sequence  of  the  pressure  of  tlie  liead  of  the  bone  on  the  axillary  ])lexufl.  Tlie 
elbow  is  separated  from  the  trunk  and  carried  somewhat  backwards,  but  can 
be  approximated  to  the  side.  If  the  head  of  the  bone  cannot  be  felt  in  the 
axilla,  its  presence  there  may  be  ascertained,  as  Cooper  directs,  by  raising  the 
elbow,  when  it  at  once  becomes  perceptible. 

It  appears  to  me  that  the  only  dislocation  of  the  humerus  to  which  the  term 
Partial  is  strictly  applicable,  is  that  which  has  been  described  by  Mr.  Soden, 
in  which  the  long  tendon  of  the  biceps  is  displaced  from  its  gi'oove  or  rup- 
tured, and  the  head  of  the  bone  is  thrown  upwards  and  forwards  under  the 
coracoid  process,  but  not  out  of  the  glenoid  cavity.  It  is  to  this  form  of  dis- 
placement also  that  Mr.  Callaway  seems  disposed  to  confine  the  term  partial. 

In  this  partial  dislocation  the  signs  do  not  appear  to  be  very  evident.  In 
Mr.  Soden's  case  there  was  slight  flattening  of  the  outer  and  posterior  parts  of 
the  joint,  and  the  head  of  the  bone  appeared  to  be  drawn  higher  up  in  the 
glenoid  cavity  than  usual.  There  was  great  pain  induced  by  any  movement  of 
the  bice]os  muscle ;  and,  on  attempting  any  overhand  motions,  the  head  of  the 
bone  became  locked  by  the  acromion. 

Causes. — Dislocations  of  the  shoulder -joint  are  almost  invariably  the  result 
of  falls  upon  the  hand  or  elbow ;  the  particular  variety  of  dislocation  depend- 
ing upon  the  direction  of  the  shock  communicated  to  the  arm,  and  the  position 
of  the  limb  at  the  time  of  receiving  it.  On  this  accoimt  we  almost  inva- 
riably find  the  displacement  in  a  direction  inwards  and  downwards.  When 
a  person  saves  himself  in  falling  with  his  arms  widely  stretched  out,  the  head 
of  the  bone  is  driven  with  all  the  force  of  a  long  lever  against  the  lower  and 
inner  portion  of  the  capsule,  which,  being  ruptm-ed  in  this  its  weakest  part, 
allows  the  bone  to  be  thrown  upon  or  to  the  inside  of  the  inferior  costa  of 
the  scapula,  and  thus  into  the  axilla.  When  the  patient  falls  upon  his 
elbow,  the  inner  part  of  the  joint  is  still  acted  on  ;  but,  the  leverage  not 
being  so  great,  the  head  of  the  bone  is  thrown  upwards  or  forwards  under 
the  clavicle.  This  dislocation  is  also  often  the  result  of  direct  violence  applied 
to  the  shoirlder. 

The  dislocation  backwards  can  only  take  place  when  the  arm  happens  to 
receive  the  shock  at  the  time  when  it  is  stretched  across  the  chest.  As  this 
is  an  unusual  position  for  any  injury  to  be  received  in,  this  dislocation  is 
proportionately  rare.  An  obstacle  to  tliis  displacement  may  also  be  found  in 
the  great  strength  of  the  outer  portion  of  the  capsule  of  the  joint,  as  compared 
with  the  inner. 

Relative  Frequency. — Sir  A.  Cooper  states  that  the  dislocation  "  into  the 
axilla  "  is  the  more  frequent  form  of  accident.  This  opinion  is  supported  by 
that  of  most  English  Surgeons.  Malgaigne,  and  more  recently  Mr.  Flower, 
have  expressed  the  opinion  that  the  subcoracoid  is  the  most  common  form  of 
this  accident.  Mr.  Flower,  who  has  very  ably  investigated  this  subject,  finds 
that  of  forty-one  specimens  in  the  different  London  Museums,  thii'ty-one  are 
undoubtedly  subcoracoid,  and  that,  of  fifty  recent  cases  of  which  he  has  cog- 
nisance, forty-four  were  of  tliis  form.  Next  in  order  of  frequency  comes 
the  subglenoid,  and  then  the  subclavicular,  which  is  somewhat  rare.  I  believe 
that  the  subclavicular  is,  as  it  were,  an  exaggerated  degree  of  the  subcoracoid ; 
the  continuance  of  tlie  same  force,  whether  mechanical  or  muscular,  which  had 
thrown  or  drawn  the  head  of  the  bone  to  the  inner  side  of  the  coracoid  pro- 
cess, carrying  it  upwards  under  the  centre  of  the  clavicle.  The  displacement 
of  the  head  of  the  bone  under  the  spine  of  the  scapula  is  so  rare  that  Sir 
A.  Cooper  met  with  two  cases  only  of  it ;  several  cases  have  occurred  at  the 
University  College  Hospital,  which  were  reduced  -vvithout  difficulty. 
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Dirtf/nosis.— Dislocations  of  the  humerus  may  readily  be  diagnosed  from 
fractures  of  the  anatomical  and  sunjical  neck  of  the  bone,  by  the  existence  of 
the  signs  which  are  common  to  all  luxations,  and  by  the  absence  of  crepitus. 
In  fractiu-es  in  this  situation,  also,  the  glenoid  cavity  always  continues  to  be 
occupied  by  the  head  of  the  bone.  The  existence  of  crepitus,  of  slight 
shortening  but  little  alteration  in  the  axis  of  the  limb,  and  no  correspondence 
between  this  and  the  position  of  its  head,  are  additional  signs  of  value  in 
establishing  the  diagnosis.  The  natiu-e  of  the  accident  that  occasions  the 
injury  is  often  an  important  element  in  the  diagnosis.  Fractui'es  of  the  upper 
end  of  the  humerus  can  only  occur  from  direct  violence  applied  to  the 
shoulders.  Dislocations,  on  the  other  hand,  are  almost  invariably  the  result 
of  Ludirect  violence  aj)plied  to  the  hand  or  elbow.  Hence  the  injury  resulting 
from  a  fall  or  blow  on  the  shoiilder  itself  is  ahnost  invariably  a  fracture ; 
that  from  a  fall  on  the  hand  or  blow  on  the  elbow  a  dislocation  of  the 
humerus.  Pai-ali/ds  of  the  deltoid  f  rom  a  blow  may  simulate  a  dislocation,  the 
shoulder  being  flattened  and  the  acromion  projecting  :  but  here  the  mobility 
of  the  joint,  and  the  presence  of  the  head  of  the  bone  in  the  glenoid  cavity, 
establish  the  absence  of  dislocation. 

The  Reduction  of  a  dislocated  humerus  may  be  conducted  on  three  different 
plans  : — hy  the  heel  in  the  axilla ;  by  the  knee;  or  bi/  drawing  the  arm  upwards. 


Fig.  145.— Eeduction  of  Dislocated  Shoulder-joint,  by  the  Heel  in  the  Axilla. 

Whichever  plan  is  adopted  the  patient  should,  if  strong,  be  put  imder  the 
influence  of  cldoroform  ;  when  his  muscles  are  paralysed  by  this  agent  but 
little  force  is  required  to  effect  the  reduction,  the  Surgeon's  unaided  strength 
usually  sufficing  for  this  purpose.  If  more  power,  however,  should  be  required 
than  he  can  exercise,  extension  may  be  made  by  assistants  drawing  upon  a 
towel  properly  fixed  round  the  lower  end  of  the  humerus,  or  else  by  the 
pulleys  attached  to  the  same  part  of  the  limb. 

1,  The  reduction  of  the  dislocation  by  the  heel  in  the  axilla,  is  certainly 
the  easiest  procedure  in  ordinary  cases.  In  adopting  this  plan,  the  patient 
is  laid  upon  his  back  upon  a  low  bed  or  couch ;  the  Surgeon,  seating  himself 
upon  the  edge  of  this  on  the  same  side  as  the  dislocated  arm,  takes  the  liml) 
by  the  wrist,  and,  fixing  one  foot  firmly  upon,  the  ground,  places  the  other, 
merely  covered  with  the  stocking,  well  up  into  tlie  axilla,  so  that  the  heel 
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may  press  against  the  lower  border  of  the  scapula,  and  the  hall  of  the  foot 
act  upon  the  humerus  (Fig.  145).  He  then  draws  the  limb  steadily  down- 
wards, and,  when  it  is  disengaged  to  a  sufficient  extent,  brings  the  hand 
across  the  patient,  using  his  foot  as  a  fulcrum,  by  which  the  head  of  the 
bone  may  be  reduced  by  being  pushed  upwards  and  outwards.  This  mode 
of  reduction  is  especially  serviceable  in  ordinary  dislocations  into  the  axilla, 
and  in  those  imder  the  clavicle.  In  the  latter,  however,  it  will  be  necessary 
to  draw  the  arm  more  obliquely  downwards  and  backwards,  and  to  press  the 
foot  somewhat  forwards  upon  the  head  of  the  bone,  after  it  has  been  disengaged 
by  being  brought  below  the  coracoid  process. 

2.  The  reduction  hy  the  knee  in  the  axilla  is  precisely  the  same  in  piinciijle 
as  the  last,  though  not  by  any  means  so  good  a  plan  ;  the  knee  being  too 
large,  and  not  following  the  movements  of  the  humerus  so  readily  as  the  foot. 
In  effecting  the  reduction  by  this  means,  the  patient  is  seated  on  a  chair  ; 
and  the  Sui'geon,  standing  by  his  side  and  resting  one  foot  upon  the  seat, 
places  his  knee  in  the  axilla.  He  then  seizes  the  patient's  arm  above  the 
elbow  with  his  right  hand,  and,  steadying  the  acromion  with  his  left,  draws 
the  limb  well  down,  and  brings  it  across  the  knee  :  the  head  of  the  bone  is 
thus  reduced. 

3.  In  some  cases  reduction  is  easily  effected  by  laying  the  patient  on  his 
back,  when  the  Surgeon,  sitting  behind  him,  raises  the  arm  jyerfendicularly 
by  the  side  of  the  head,  at  the  same  time  that  he  fixes  the  acromion.  In 
this  way  the  head  of  the  bone  is  brought  directly  upwards  into  the  glenoid 
cavity. 

If  the  patient  be  very  muscular,  or  the  dislocation  of  old  standing,  it  may 
be  necessary  to  have  recourse  to  the  pulleys  in  order  to  effect  reduction.  In 
ajDplying  these  the  scapula  must  be  firmly  fixed,  the  cotmterextension  being 
made  by  passing  the  patient's  arm  through  a  slit  in  the  middle  of  a  jack- 
towel,  which  should  be  fixed  firmly  to  a  hook  or  staple  in  the  wall.  The 
extending  force  may  then  be  applied  immediately  above  the  elbow  ;  and 
traction  being  made  slowly  and  steadily  in  the  direction  of  the  axis  of  the 
limb.  The  head  of  the  bone  should  be  directed  to  the  glenoid  cavity  by  the 
pressure  of  the  Surgeon's  hands,  so  soon  as  it  has  come  on  a  level  with  it. 
In  this  way  dislocations  of  the  hmnerus  of  many  weeks'  or  even  months' 
standing  have  been  successfully  reduced  ;  but  in  employing  these  powerful 
means,  especially  under  the  influence  of  chloroform,  the  Surgeon  should 
always  bear  in  mind  that,  unless  care  be  taken,  serious  mischief,  even  lace- 
ration of  the  axillary  artery,  may  result.  After  dislocation  of  the  humems 
has  been  reduced,  the  limb  shoiild  be  bandaged  to  the  side  and  supported  in 
a  sling  ;  and  if  inflammation  occur  about  the  joint,  recourse  may  be  had  to 
leeches  and  evaporating  lotions. 

After  reduction,  there  is  a  tendency  for  the  head  of  the  bone  to  be  dra-mi 
upwards  and  outwards  under  and  against  the  acromion,  owing  evidently  to 
the  deltoid  and  coraco-brachialis  muscles  not  being  any  longer  cormter- 
balanced  in  their  actions  by  those  that  have  been  separated  from  the  head 
of  the  bone. 

Compound  Dislocation  of  the  Head  of  the  Humerus  is  a  rare  accident.  I 
have,  however,  seen  two  cases  of  it,  and  in  two  directions  :  doAvnwards — 
Subglenoid,  and  inwards — Subcoracoid.  In  both  cases  reduction  was  efl'ected, 
and  the  patients  did  well.  In  it,  even  though  the  injury  be  extensive,  it  is 
better  not  to  amputate  if  the  axilhiry  vessels  and  nerves  be  uninjm-ed. 
The  Umb  may  be  saved  by  reducing  the  bone  at  once  ;  after  this  the  woimd 
shoiild  be  closed  and  dressed  lightly,  and  kept  cool  by  coustant  irrigation. 
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If  the  axillary  artery  be  ruptured  at  tlie  same  time,  either  completely  or 
tlu-ough  its  inner  and  middle  coats,  obstruction  to  the  arterial  circulation 
of  the  arm  will  ensue,  and  amputation  must  be  performed  tlirough  the 
articulation. 

Camplications.—A  Simple  Dislocation  of  the  Head  of  the  Humerus,  with 
Rupture  of  the  Axillary  Artei-y  and  the  fonnation  of  a  diffused  axillary 
aneiu'ism,  is  a  condition  of  things  as  serious  as  it  is  fortunately  rare.  In  a 
case  of  this  kind.  Dr.  R.  Adams,  after  reducing  the  dislocation,  ligatured  the 
subclavian  artery,  the  patient  recovering :  and  this  would  be  the  proper  practice 
to  pirrsue  in  similar  cases. 

A  veiy  serious  accident,  and  apparently  difficult  to  treat,  consists  in  the 
complication  of  a  Dislocation  of  the  Humerus  with  Fracture  through  the  Epi- 
physis of  the  displaced  bone.  A  case  of  this  kind,  to  which  I  was  called, 
is  described  at  page  315. 

When  the  dislocation  is  complicated  with  a  Fracture  of  the  Shaft  of  the 
Bone,  it  should  be  reduced  at  once  by  putting  the  fracture  up  very  firmly, 
and  then  attempting  the  reduction  by  one  of  the  usual  methods.  In  the  cases 
to  which  I  have  already  referred  (p.  315),  I  succeeded  Avithout  difficulty 
by  means  of  the  heel  in  the  axilla.  The  fracture  must  then  be  treated  by 
lateral  splints. 

Congenital  Dislocations  of  the  Shoidder-joint  have  only  of  late  years  attracted 
attention.  Dr.  R.  W.  Smith  has  ascertained,  by  post  mortem  examination,  the 
existence  of  two  varieties  of  this  condition — the  Subcoracoid  and  Subacromial 
luxations.  In  these  there  is  wasting  of  the  muscles  of  the  shoulder  and  arm, 
the  motions  of  which  are  extremely  limited,  whUst  those  of  the  scapula  are 
pretematurally  great.  The  condition  of  the  bones  is  also  remarkable.  In  a 
case  of  congenital  subacromial  luxation  of  both  shoulders,  there  was  no  trace 
of  a  glenoid  cavity ;  but  a  well-formed  socket  existed  on  the  outer  side  of  the 
neck  of  the  scapula,  receiving  the  head  of  the  humerus,  which  was  small  and 
distorted.  These  dislocations,  though  existmg  from  birth,  r;sually  become  more 
marked  as  age  advances,  but  are  necessarily  irremediable,  in  consequence  of  tlje 
malformation  of  the  osseous  structiu'es  and  the  wasting  of  the  muscles. 

Old  Unreduced  Dislocations  of  the  Head  of  the  Humerus  are  not  mifrequently 
met  -with.  In  the  majority  of  these  cases  there  is  a  considerable  amoimt  of 
pain  and  immobility  about  the  shoiUder  at  first ;  but  after  a  time  the  head  of 
the  humerus  forms  a  new  bed  for  itself,  and  the  movements  of  the  arm  become 
freer  and  less  painful,  so  that  eventually  a  Limb  useful  for  all  except  the 
over-head  movements  will  result. 

In  cases  of  old  dislocation  of  the  head  of  the  humerus,  the  question  as  to 
the  advisability  of  attempting  reduction  always  presents  itself  to  the  Surgeon. 
As  a  general  rule  this  should  always  be  attempted  under  chloroform,  in 
accordance  with  the  principles  laid  down  at  p.  312,  if  only  a  few  weeks  have 
elapsed  from  the  time  of  the  accideirt,  and  then  it  will  usually  be  attended 
with  success.  Reduction  has  been  effected  in  many  cases  at  a  much  later 
period  than  this ;  by  Mr.  Brodhurst,  after  twenty-five  weeks  had  elapsed  ; 
and  by  Mr.  Smith,  U.S.,  after  no  less  a  period  than  seven  months  in  one 
case,  and  ten  and  a  half  in  another.  By  the  use  of  the  siibcutaneous  divi- 
sion of  muscles,  &c.,  Dieffenbach  is  said  to  have  succeeded  in  reducing  a 
dislocation  of  the  shoulder  after  it  had  existed  two  years.  In  many  cases 
however,  at  a  much  earlier  period  than  these,  the  Surgeon  wall  fail,  notwith- 
standing the  most  persevering  attempts  at  reduction  ;  and  in  others  again 
certain  accidents  have  occuiTed,  which  every  Surgeon  should  bear  in  mind,  so 
as  to  render  him  cautious  in  his  proceedings. 
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The  Accidents  that  have  occiu'red  in  attempts  at  reducing  old-standing  dis- 
locations of  the  head  of  tlie  humerus  are  such  as  may  arise  either  from  the 
emi)loynient  of  an  undue  amount  of  force,  from  the  separation  of  the  head  of 
the  humerus  from  the  adhesions  that  it  has  contracted  in  its  new  situation,  or 
from  patliological  changes  that  have  taken  place  in  the  limb  itself.  Amongst 
the  first  are  laceration  and  bruising  of  the  sldn,  subcutaneous  areolar  tissue, 
and  muscles,  -with  extravasation  of  blood  :  amongst  the  latter  are  fracture  of  the 
humerus,  laceration  of  the  axillary  vessels  and  nerves,  and  avulsion  of  the 
limb. 

Fracture  of  the  humerus  has  occurred  in  the  practice  of  many  surgeons  of 
eminence.  It  has  happened  to  Petit,  Pott,  Larrey,  Berard,  Denonvilliers,  and 
others.  The  surgical  neck  of  the  bone  appears  to  be  the  part  that  has  usually 
given  way  ;  and  the  accident  has  not  occurred  so  much  fi-om  forcible  extension, 
as  in  carrying  the  arm  across  the  chest  so  as  to  tilt  the  head  of  the  bone  into  its 
place,  when  the  shaft  becomes  exposed  to  fracture  by  pressure  in  a  transverse 
du-ection.  The  occiu-rence  of  such  an  accident  as  this  necessarily  prevents  aU 
fui'ther  attempt  at  reduction. 

Fracture  of  the  ribs,  by  the  pressure  exercised  against  the  wall  of  the  chest,  is 
supposed  to  have  occurred  in  some  cases. 

The  extravasation  of  a  large  quantity  of  blood  into  the  areolar  tissue  of  the 
axilla  has  occasionally  occurred,  without  any  evidence  of  the  rupture  of  one  of 
the  main  vessels  of  the  part.  In  these  cases  the  swelling  has  gradually  sub- 
sided under  the  employment  of  ordinary  treatment,  by  rest  and  evaporating 
lotions. 

More  serious  by  far  than  this  is  the  rupture  of  one  of  the  large  blood-vessels 
in  the  axilla.  This  may  happen  in  two  ways  :  either  by  the  pressm-e  of  the 
Surgeon's  heel,  as  happened  in  a  case  reported  by  Hamilton,  in  which  an 
attempt  had  been  made  to  reduce  a  dislocation  of  old  standing  by  this 
means  ;  the  Surgeon  unfortunately  forgetting  to  remove  his  boot,  and  thus 
contusing  and  lacerating  the  artery.  Or,  it  may  occur  from  the  hiunerus 
having  become  adherent  to  the  vessel,  and  lacerating  this  when  torn  away. 
The  instances  on  record  of  laceration  of  the  axillary  artery,  and  the  consequent 
formation  of  a  diffuse  traumatic  aneurism  in  the  axilla,  in  the  reduction  of  old 
dislocations,  are  so  numerous — ^there  being  at  least  twelve  cases  in  the  records 
of  surgery — as  to  act  as  a  warning  to  the  Surgeon  not  to  employ  too  much 
force  in  cases  of  this  kind. 

In  the  great  majority  of  these  cases — in  at  least  ten  out  of  the  twelve — the 
diffused  traumatic  aneiuism  appeared  immediately  after  the  emplojonent  of 
forcible  and  long-continued  extension.  In  the  remaining  two  instances,  the 
aneurismal  tumour  did  not  appear  untU  after  the  lapse  of  time.  In  Dupuytren's 
case  a  woman,  sixty  years  of  age,  had  a  dislocation  into  the  axilla  of  six  weeks' 
standing  reduced.  Two  or  three  months  after  this,  a  tumour  appeared  in  the 
armpit.  This  was  mistaken  for  an  abscess,  and  opened  ;  arterial  haemorrhage 
ensued,  and  the  patient  died  on  the  eighth  day,  fi-om  secondary  bleeding.  In 
Nekton's  case  the  patient,  also  an  old  woman,  had  a  subglenoid  dislocation 
which  was  easily  reduced.  But  an  aneuxism  appeared  in  the  axiUa,  which, 
three  months  after  the  reduction,  compelled  that  distinguished  Surgeon  to  tie 
the  subclavian.    Both  these  anemisms  were  probably  circirmscribed. 

Dupuytren's  case  was  not  the  only  one  in  which  the  fatal  mistake  was  com- 
mitted of  opening  the  anetuism  in  the  axilla — the  same  was  done  by  Pelletan, 
who  mistook  the  tumour  for  an  emphysema  ;  the  result  being  of  necessity  fatal. 
In  cases  reported  by  Verduc,  Petit,  Platner,  and  Loudet,  tlio  aneurism  was 
allowed  to  run  its  course  imchecked  by  efficient  surgical  treatment,  and  in 
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every  instance  proved  fatal  by  tlie  sac  giving  way,  and  secondary  hiBinorrliage 
ensiling.  Sii-  0.  Bell  records  a  case  that  occiured  at  the  Newcastle  Infirmary, 
in  which  the  pectoral  muscles  as  well  as  the  artery  were  torn,  and  immediate 
amputation  became  necessary.  In  four  cases  the  subclavian  artery  had  been 
ligatured.  All  these  happened  in  America  ;  two  to  Gibson,  one  to  Blackman 
of  Cincinnati,  and  one  to  WiU-ren.  Three  of  these  cases  proved  fatal  by 
secondary  htemorrhage,  Warren's  being  the  only  one  in  which  recovery  took 
place. 

What  Treatment  should  be  adopted  in  this  distressing  accident?  If  the 
aneiuism  be  left  to  itself,  or  be  treated  by  inefficient  means,  it  must  necessarily 
prove  fatal  by  its  rupture  or  sloughing  and  secondary  hsemorrhage.  The 
ligature  of  the  subclavian  is  not  very  promising,  as  a  fatal  residt  occurred  in 
thi-ee  out  of  the  four  cases  in  which  it  has  been  tried  for  diffuse  aneurism, 
Nelaton's  case  having  been  cii-cumscribed.  Under  these  circumstances,  it 
appeal's  to  me  that  it  would  be  wiser  to  aj^ply  to  these  cases  the  usual  principle 
of  treatment  that  is  adopted  in  cases  of  diffused  axillary  aneurism  from  other 
causes  ;  viz.,  to  comj)ress  the  subclavian,  lay  open  the  sac,  tUm  ou.t  coagula, 
and  tie  the  torn  artery  at  the  seat  of  injmy. 

In  one  case,  the  dislocation  being  of  twenty  days'  standing,  and  the  patient  a 
female  26  years  old,  Froriep  states  that  reduction  was  followed  by  sudden  and 
extensive  tumefaction  of  the  axilla,  sjnicope,  and  death  in  an  hour  and  a  half. 
A  'post  mortem  examination  disclosed  laceration  of  the  axillary  vein.  No  men- 
tion is  made  of  any  internal  injury  to  account  for  death. 

Injury  to  the  axillary  nerves  during  reduction  leading  to  paralysis  of  the  arm 
has  also  been  described. 

Besides  these  accidents,  other  evil  consequences  have  occasionally  followed 
prolonged  attempts  at  reducing  old  dislocations  of  the  humerus,  such  as 
sudden  death  from  syncope,  and  exhaustion.  Guerin's  remarkable  case  of 
avulsion  of  the  limb  at  the  elbow  in  a  woman  63  years  of  age,  in  an 
attempt  to  restore  a  dislocated  humerus  three  months  after  the  luxation  had 
occurred,  is  an  instance  of  an  accident  that  is  as  yet  unique  in  the  records  of 
surgery.  In  this  case  no  undue  amount  of  force  seems  to  have  been  used,  but 
the  tissues  of  the  Umb  had  become  softened  and  porous — ^partly  probably  from 
disuse,  partly  from  senile  changes. 

In  the  event  of  the  Sm-geon  being  unsuccessful  in  his  attempts  at  reduction, 
he  must  endeavour,  by  means  of  frictions  and  passive  motion,  to  restore,  as  far 
as  practicable,  the  utility  of  the  limb.  In  some  of  these  cases  of  old  reduced 
dislocation,  I  have  succeeded  in  A^ery  materially  improving  its  condition  by 
putting  the  patient  under  the  influence  of  chloroform,  and  moving  the  liml) 
freely  to  and  fro  so  as  to  loosen,  stretch,  and  break  up  the  adhesions  about  the 
head  of  the  bone  ;  and  it  is  in  this  way  that  attempts  at  reduction,  even  though 
unsuccessful  in  replacing  the  head  of  the  bone,  are  often  of  great  use  in  im- 
proving the  mobility  of  the  limb. 

Dislocations  of  the  Elbow  are  by  no  means  unfrequent  accidents ;  and, 
as  they  are  often  occasioned  by  direct  violence,  in  consequence  of  which  much 
swelling  speedily  sets  in,  their  signs  are  frequently  obscured,  and  the  diagnosis 
is  rendered  proportionately  difficult ;  more  especially  when  the  dislocation 
happens  to  be  complicated  with  fractui-e  of  the  articular  ends  of  the  bones. 
In  these  cases,  indeed,  it  is  only  by  a  correct  acquaintance  with  the  normal 
relations  of  the  osseous  points,  and  by  a  comparison  between  those  of  opposite 
sides,  that  the  Surgeon  can  detect  the  true  nature  of  the  injury. 

The  Varieties  of  dislocation  of  the  elbow-joint  are  very  numerous,  either 
both  bones  of  the  forearm  or  only  one  being  implicated. 
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1.  Both  Bones. — The  most  common  diHlocation  is  that  in  winch  hoth  bones 
are  tlu-owi  Backioards,  with  or  without  fracture  of  tlie  coronoid  iirocess.  This 
injury  is  readily  recognised  by  the  projection  backwards  of  the  olecranon, 
carrying  with  it  the  tendon  of  the  triceps.  The  articular  end  of  the  humerus 
also  can  be  felt  projecting  in  front  of  the  elbow.  When  the  coronoid  pro- 
cess is  not  broken  off,  it  is  fixed  against  the  posterior  surface  of  the  humerus, 
the  forearm  being  imniovably  placed  in  its  new  position.  When  this  process 
is  fractured,  there  is  great  mobility  about  the  joint,  and  crepitation  may  be  felt 
as  the  arm  is  drawn  forwards. 

Dislocation  of  both  bones  Forwards  can  scarcely  occur  without  fracture  of 
the  olecranon.  Rare  as  this  accident  must  be,  there  are  at  least  four  cases  on 
record  by  Colston,  Lana,  Delpech,  and  Canton,  in  which  the  bones  have  been 
so  disjslaced  without  this  process  being  broken.  In  this  injury  the  elongation 
of  the  forearm,  the  projection  of  the  condyles  of  the  humerus,  the  presence  of 
the  sigmoid  notch  in  front  of  the  arm  and  the  depression  of  the  posterior  surface 
of  this  bone,  render  the  diagnosis  sufficiently  easy.  In  one  case  which  occurred 
at  University  College  Hospital  in  1867,  the  accident  occurred  by  the  patient,  a 
man  20  years  of  age,  slipping  on  the  pavement  and  faUing  on  his  elbow.  In 
this  instance  the  elbow  was  much  bent ;  it  could  be  brought  to  a  right  angle, 
and  straightened  considerably.  The  forearm  was  three  quarters  of  an  inch 
longer  than  its  fellow.  The  condyles  of  the  humerus  were  on  a  level  mth  the 
olecranon;  the  tendon  of  the  triceps  was  very  tight,  and  the  sigmoid  notch  could 
be  plainly  felt  on  the  fore  part  of  the  arm.  The  head  of  the  radius  could  also 
be  felt  in  front  of  the  hiunerus.  When  the  olecranon  is  broken  off,  there  is 
elongation  of  the  forearm  and  great  mobility,  but  the  detached  fragment  can 
be  felt  behind  the  humerus. 

The  Lateral  dislocation  of  the  bones  of  the  forearm  is  almost  invariably  in- 
complete ;  either  the  head  of  the  radius  hitching  against  the  internal  condyle, 
or  the  ulna  coming  into  contact  with  the  external  one.  ComjDlete  lateral 
dislocation  of  the  bones  of  the  forearm  is  excessively  rare  :  the  only  instance 
with  which  I  am  acquainted  is  a  luxation  outwards,  reported  by  N^laton,  of 
which  he  has  given  a  woodcut. 

The  ulna  or  radius  alone  may  be  displaced  ;  and  in  some  cases,  both  bones 
are  dislocated,  but  in  opposite  directions,  thus  complicating  considerably  the 
nature  of  the  accident. 

2.  Ulna. — The  only  dislocation  to  which  the  ulna  alone  is  subject  is  that  in 
a  direction  Backwards.  Although  this  displacement  may  occur  in  an  uncom- 
plicated form,  it  is  more  frecLuently  associated  with  more  or  less  dislocation  of 
the  head  of  the  radius.  When  it  occurs,  it  may  be  recognised  by  the  projection 
of  the  olecranon  backwards,  and  by  the  head  of  the  radius  being  felt  in  its 
normal  situation,  or  nearly  so,  during  the  movements  of  pronation  and  supina- 
tion. In  some  cases  the  coronoid  process  is  fractui-ed  at  the  same  time,  causmg 
ready  disappearance  and  recurrence  of  the  dislocation,  with  crepitus. 

3.  Radius. — The  radius  alone  may  be  dislocated  forwards,  hachward-s,  or 
outwards.  The  dislocation  Forwards  is  certainly  the  most  common.  In  the 
many  instances  of  it  that  I  have  seen,  it  has  resulted  from  a  faU  on  the  palm 
of  the  hand,  by  which  the  lower  end  of  the  radius  being  driven  backwards, 
the  upper  end  is  tUted  forwards  with  the  whole  force  of  the  leverage  of  the 
bone,  and  in  tliis  way,  rupturing  the  anniilar  ligament,  is  tlirown  against  the 
external  condyle.  The  signs  of  tliis  displacement  are  the  following.  The  fore- 
arm is  slightly  flexed,  and  in  a  mid  state  between  pronation  and  supination  ; 
any  attempt  at  the  latter  position  occasions  great  pain,  as  does  also  the  en- 
deavour to  straighten  the  arm.  The  elbow  can  only  be  bent  at  an  obtuse  angle. 
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in  consequence  of  the  head  of  the  radius  resting  against  the  lower  end  of  the 
hiunerus  (Figs.  146,  148).  On  rotating  the  radius  much  pain  is  experienced, 
and  the  head  of  the  bone  can  be  felt  to  roll  on  the  fore  part  of  the  humerus, 
the  external  condyles  of  which  project  unnaturally.  The  hand  and  arm  can 
be  fully  pronated,  but  cannot  be  supinated  more  than  half  way.  The  whole  of 
the  outer  side  of  the  arm  is  deformed,  being  carried  somewhat  upwards  (Fig. 
147).  The  rupture  of  the  annular  ligament  in  this  dislocation  makes  it  very 
difficult  to  keep  the  head  of  the  radius  properly  fixed,  so  as  to  prevent  a  re- 
ciu-reuce  of  the  displacement. 


Fig.  146.— Dislocation  of  the  Radius  forwards  :  Limit  of  Power  of  Bending  the  Arm. 


Fig.  147. — Dislocation  of  the  Radius  forwards  :  T)eformity  of  Outer  Side  of  the  Ann 

when  Extended. 


Fig.  148. — Position  of  the  Bones  in  an  old  Unreduced  Dislocation  of  the  Kadius  forwards. 

In  some  cases,  and  indeed  not  unfrequently,  there  is  incomplete  dislocation  of 
the  radiiis  forwards,  arising  either  from  falls  upon  the  hand,  or  from  violent 
twisfs  of  the  forearm.  In  these  we  have  the  preceding  signs,  though  to  a  less 
marked  degree.  The  most  characteristic  symptom,  however,  is  the  inability 
on  the  part  of  the  patient  to  flex  the  forearm  upon  the  arm.  Tliis  he  can  never 
do  to  a  greater  extent  than  to  bring  the  elbow  to  a  right  angle  (Fig.  146).  On 
being  told  to  touch  the  tip  of  his  shoulder  with  his  fore-finger,  he  will  find  it 
impossible  to  do  so. 

The  dislocation  of  the  radius  Backwards  is  of  extremely  rare  occurrence  ;  it 
may  always  be  recognised  by  the  head  of  that  bone  being  felt  subcutaneonsly 
behind  the  external  condyle  ;  the  movements  of  the  elbow,  and  of  the  radius 
especially,  being  at  the  same  time  very  limited  and  painful. 

Dislocation  of  the  radius  Outivards  is  of  more  frequent  occurrence  than  the 
last  injury,  the  head  of  the  bone  being  tlirown  on  the  outer  side  of  the  ex- 
ternal condyle,  where  it  is  felt  under  the  skin,  rolling  as  the  hand  is  moved. 
The  natural  motions  of  the  joint  are  of  course  greatly  interfered  with. 
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The  radius  and  iilna  are  sometimes  displaced  in  Opposite  Directions,  tlie  ulna 
being  throwai  lachwards,  and  the  radius  forwards.  This  injury,  of  which  I 
have  seen  two  instances  at  the  Hospital,  usually  results  from  heavy  faUs  upon 
the  hand,  with  a  wrench  of  the  lunh  at  tlie  same  time,  as  Avhen  a  person  ifl 
tlu'own  out  of  a  carriage,  or  lights  upon  his  hands,  in  consequence  of  which  the 
bones  are  twisted  and  displaced  in  opposite  directions.  The  deformity  is  of 
course  great,  hut  is  readily  recognised  by  the  combination  of  the  characters  of 
the  two  forms  of  displacement,  provided  an  examination  be  made  before  tlie 
swelling  has  come  on,  which  rapidly  sets  in. 

Complications. — Dislocations  of  the  elbow-joint  are  very  frequently  com- 
jDlicated  with  iracture  of  one  or  other  condyle  of  the  humerus,  of  the  olecra- 
non, and,  as  we  have  already  seen  in  displacement  of  the  ulna,  of  the  coronoid 
process.  In  these  complicated  injuries  an  exact  diagnosis  is  often  extremely 
dilBciTlt,  owing  to  the  looseness  and  mobility  of  the  parts,  and  to  the  great 
tumefaction  that  accompanies  accidents  of  this  description.  It  is  in  these  cases 
that  a  good  kaowledge  of  the  relative  bearing  of  the  different  osseous  points, 
aided  by  a  comparative  examination  of  the  opposite  limb,  will  alone  enable  the 
Surgeon  to  effect  a  proper  diagnosis  of  the  nature  of  the  injury. 

The  mode  of  Bedtoction  in  dislocations  of  the  elbow-joint  varies  accord- 
ing as  the  iJna  is  displaced  or  not.  When  the  ulna  is  dislocated,  in  whatever 
direction  it  may  be  tliro^vn,  and  whether  the  radius  be  displaced  at  the  same 

time  or  not,  we  shall  find  that  the  great 
obstacle  to  reduction  is  the  hitching  of 
the  processes  of  the  bone  against  the 
articular  end  of  the  hivmenis.  If  either 
the  olecranon  or  coronoid  process  be 
fractured,  this  entanglement  cannot  take 
place,  and  the  joint  then  slips  into  its 
position  without  difficulty,  though  it  is 
very  difficult  to  maintain  it  there.  The 
reduction  of  the  displaced  ulna,  when 
imcompHcated  bj'^  fracture,  may  always 
be  effected,  as  Sir  A.  Cooper  has  recom- 
mended, by  bending  the  arm  over  the 
knee.  The  patient  being  seated  on  a 
chair,  the  Surgeon  rests  one  foot  upon 
the  seat,  and,  placing  the  knee  in  the 
bend  of  the  injured  elbow,  grasps  the 
forearm  with  both  hands  (Fig.  149)  ; 
fixing  the  arm,  he  presses  the  knee 
firmly  against  the  inner  aspect  of  the 
forearm,  so  as  to  disengage  the  ulna 
from  the  lower  end  of  the  humerus, 
and  at  the  same  time  he  bends  or 
Fig.  149. -Dislocation  of  the  Ulua :  Eeduction.  ^^^g^^gg  ^j^g  forearm  into  proper  position, 

into  which,  indeed,  it  has  a  tendency  to  return  by  the  action  of  its  own 
muscles,  so  soon  as  the  opposing  osseous  surfaces  are  separated. 

In  dislocations  of  the  i-adius,  this  movement  across  the  knee  is  not  necessary. 
AU  that  is  required  is  to  fix  the  upper  arm,  and  then,  employing  extension 
from  the  wrist,  to  straighten  the  arm  well ;  when,  by  bending  the  elbow  at 
right  angles,  the  head  of  the  radius  may  be  pressed  into  a  proper  position. 

After  reduction  has  been  effected,  the  Imib  should  be  firmly  put  up  in 
lateral  angular  splints,  the  hand  being  kept  semi-prone.    If  the  radius  have 
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been  displaced,  a  pad  should  be  applied  over  its  bead,  so  as  to  prevent  a  return 
of  the  displacement,  which  is  very  apt  to  occur  when  the  orbicular  ligament  is 
torn.  In  the  case  of  dislocation  of  the  radius /orwarrZs,  however,  reduction  is 
best  maintained  by  placing  the  arm  in  the  extended  position,  and  applying  a 
straight  splint,  well  padded,  along  the  palmar  aspect  of  the  limb.  The  in- 
flammation which  usually  results  must  be  combated  by  the  free  applications  of 
leeches  and  of  evaporating  lotions.  When  this  has  subsided,  passive  motion 
may  be  commenced,  and  frictions  and  douches  employed,  so  as  to  remove  the 
stiffness  that  is  apt  to  be  left  about  the  joint. 

In  those  cases  in  which  the  dislocation  is  complicated  with  fracture  of  some 
pai-t  of  the  articular  ends,  and  in  which  the  diagnosis  of  the  precise  nature  of 
the  injury,  o^\'ing  to  tlie  swelling  or  other  causes,  has  not  been  very  clearly 
made  out,  the  joint  should  be  placed  in  as  good  a  position  as  possible,  by  a 
process  of  traction,  flexion,  and  moulding,  so  as  to  bring  the  osseous  points 
into  proper  bearing  with  one  another  ;  the  angular  splints  must  then  be  applied, 
and  local  antiphlogistic  treatment  employed.  At  the  end  of  a  month  or  five 
weeks  passive  motion  may  be  commenced,  lest  permanent  rigidity  come  on, 
which  is  very  apt  to  supervene. 

Compound  Dislocations  of  the  Elbow  are  always  very  serious  injuries.  In  their 
treatment,  the  Surgeon  will  usvially  have  to  decide  between  resection  of  the 
articular  ends  of  the  displaced  bones  and  amputation  of  the  arm.  He  will  be 
guided  in  the  course  he  takes  by  the  amount  of  miscliief  done  to  the  soft  parts. 
If  these  be  simply  lacerated  over  the  posterior  aspect  of  the  joint — the  disloca- 
tion, when  compound,  being  almost  invariably  backwards — the  wound  may  be 
enlarged,  and  the  articular  ends  removed.  Shotild  the  soft  structiires  be  ex- 
tensively contused  and  torn,  the  brachial  artery  or  the  median  nerve  injured, 
and  the  bones  fractured  as  well  as  dislocated,  amputation  will  be  the  safer 
course.  In  determining  on  the  line  of  practice,  however,  the  Surgeon  will  be 
guided  by  the  considerations  stated  at  pp.  277-8,  in  reference  to  compound 
fracture  of  this  joint. 

Old-standing  Dislocations  of  the  Elbow  are  reduced  with  much  difficulty  in  all 
cases  in  which  the  ulna  is  completely  displaced ;  this  is  owing  rather  to  the 
interlocking  of  the  irregular  articular  surfaces  and  to  the  formation  of  adhesions 
in  the  torn  capsule  and  aromid  the  displaced  bones,  than  to  muscular  contraction. 
The  tendon  of  the  triceps,  and  even  that  of  the  biceps,  have  been  divided  in 
some  of  these  cases  of  old-standing  dislocation  of  the  elbow,  in  order  to  facilitate 
reduction.  This  operation,  however,  is  seldom  attended  by  any  useful  result, 
the  dilficulty  of  reduction  not  being  dependent  on  the  action  of  these  muscles. 
In  those  instances  in  wliich  I  have  done  this  operation  or  seen  it  adopted,  but 
little,  if  any,  good  has  resulted  ;  and  I  have  known  troublesome  slougliing  to 
ensue.  As  a  general  rule,  I  believe  that  it  will  be  found  extremely  difiicult, 
even  under  chloroform  and  -with  the  aid  of  the  pulleys,  to  reduce  an  ulna  that 
has  been  completely  dislocated  for  more  than  a  month.  When  the  ulna  is 
only  partially  dislocated,  even  though  the  radius  be  completely  displaced 
reduction  may  be  effected  without  much  difficulty  at  a  very  much  later  period 
—it  is  said,  as  late  as  two  years  after  the  accident ;  but  here  the  difficulty  is 
not  to  effect  but  to  maintain  the  reduction  and  keep  the  bone  in  position  as  it 
has  a  constant  tendency  to  slip  forwards  and  outwards.  Provided  a  dislocated 
elbow  can  be  so  far  reduced  as  to  admit  of  the  forearm  being  bent  at  a  right 
angle,  an  iiseful  arm  will  be  left. 

Dislocations  of  the  Wrist  are  of  rare  occurrence  ;  so  much  so,  that  their 
existence  has  been  denied  by  Dupuytren  and  other  modern  Surgeons  of  great 
experience.    Although  there  can  be  no  doubt  that  fractures  of  the  lower  end  of 
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the  radius,  more  esijecially  of  an  impacted  character,  have  often  been  mistaken 
for  these  disjilacements,  yet  there  can  be  now  no  question  that  they  do  occa- 
sionally, though  rarely,  occur.  Any  doubt  that  may  formerly  liave  existed 
upon  this  point,  in  consequence  of  the  want  of  post  mortem  examinations,  has 
been  in  recent  years  cleared  up  by  the  dissections  of  cases  that  have  been  made 
by  Marjolin  and  Voillermier.  The  observations  of  these  Surgeons,  together 
with  those  previously  made  by  Sir  A.  Cooper,  tend  to  show  that  dislocation  of 
the  Hand  and  Carpus  from  the  bones  of  the  forearm  may  take  j^lace  either 
bacJcivards  or  forwards.  In  these  dislocations,  the  displacement  takes  place 
between  the  carpus  and  the  radius. 

These  accidents  are  occasioned  either  by  falls  on  the  palm,  or  by  the  hand 
being  forcibly  bent  forwards.  In  falls  on  the  pabn,  the  hand  may  be  thrown 
forwards  under  the  bones  of  the  foreaim,  lying  on  their  palmar  aspect.  In 
forcible  bending  of  the  hand  forwards,  there  will  be  a  tendency  to  displace- 
ment of  it  and  the  carpus  backwards  on  the  dorsal  aspect  of  the  radius 
and  ulna. 

In  the  Dislocation  of  the  Hand  and  Carpus  Backwards — the  Dorsal  displace- 
ment— there  will  be  shortening  of 
the  length  of  the  limb  below  the 
elbow,  with  a  large  dorsal  promi- 
nence occasioned  by  the  carpus  over- 
lapping the  lower  end  of  the  radius, 
which  bone  will  be  felt  and  seen 
as  a  projection  on  the  palmar  side. 

In  the  other  variety  of  radio-carpal 
dislocation,  the  Hand  and  Carpus  are 
thrown  Forwards  under  the  radius 
and  ulna  on  their  Palmar  aspect. 
This  dislocation  is  illustrated  in  the 
accompanying  figure  taken  from  a 
cast  sent  to  me  by  my  friend  Mr.  Cadge  (Fig.  150).  In  it  the  projection  of  the 
styloid  process  of  the  lilna  and  the  lower  end  of  the  radius  form  a  concave 
line  on  the  dorsal  aspect,  overlapping  the  carpus,  which  lies  in  front  or  on  the 
palmar  side  of  the  radius. 

The  Diagnosis  of  these  injuries  has  to  be  made  from  sprains  of  the  wrist,  and 
from  simple  and  from  impacted  fractures  of  the  radius.  From  sprains  of  the 
wrist,  the  great  and  prominent  deformity  will  at  once  enable  the  Surgeon  to 
distinguish  a  dislocation.  From  simple  fracture  of  the  lower  end  of  the  radius, 
the  peciiliar  deformity,  and  the  absence  of  crepitus,  will  afford  ready  means  of 
diagnosis.  It  is  fi'om  the  impacted  fi-acture  of  the  lower  epiphysis  of  the 
radius  that  it  is  most  difficult  to  distinguish  a  dislocation.  In  the  dislocation, 
however,  the  general  laxity  of  the  wiist-joint,  the  greater  readiness  vnfh.  which 
the  deformity  is  removed,  the  peculiar  and  abrupt  swelling,  and  the  absence  of 
obliquity  of  the  hand  towards  the  radial  side,  will  enable  the  Surgeon  to 
distinguish  the  true  natiire  of  the  injury. 

The  Treatment  of  these  cases  is  simple,  and  in  accordance  with  general 
principles.  Eeduction,  which  is  readily  effected,  must  be  maintained  by  the 
application  of  antero-posterior  sj)lints  of  sufficient  length  to  take  in  the  hand. 

Compound  Dislocation  of  the  Wrist,  without  fracture  of  the  bones  of  the 
forearm,  is  an  accident  of  rare  occiirrence.  In  one  svich  case  which  came 
imder  my  care  at  the  Hospital  in  consequence  of  iujm'y  inflicted  on  the  arm  by 
machinery,  the  hand  was  throvra  forwards,  the  radius  projecting  backwards, 
and  the  soft  structures  on  the  palmar  aspect  of  the  joint  were  so  extensively 


Fig.  150.- 


-Dislocation  of  the  Hand  and  Carpus 
forwards. 
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tom  tluwigh  as  to  necessitate  amputation.  The  Treatment  of  such  a  case  will 
depend  on  the  amount  of  injury  done  to  the  soft  parts.  If  these  he  not  very 
extensively  injured,  an  attempt  may  he  made  to  save  the  limh  ;  hut  if  they  he 
-widely  tom  through,  the  arteries  and  nerves  lacerated,  and  the  tendons  perhaps 
hanging  out,  amputation  will  he  required  ;  this  occurred,  and  the  operation  was 
performed,  in  the  case  to  wluch  I  have  just  referred.  This  will  he  rendered 
more  imperative  if  the  hones  of  the  forearm  he  comminuted  as  well. 

Concjenital  Didocation  of  the  Wnst  may  take  place  either  forwards  or  hack- 
wanls.  The  limh  is  in  either  case  greatly  deformed.  The  hones  are  shortened 
and  altered  in  shape,  more  especially  the  lower  end  of  the  radius.  The  muscles 
are  also  shortened,  the  extensor  tendons  forming  a  sharp  angle  as  they  pass 
over  the  carpus. 

Dislocations  of  Single  Bones  of  the  Carpus  are  hy  no  means  of 
frequent  occurrence.  The  hone  that  is  most  commonly  disjDlaced  is  the  Os 
Magnum.  This  accident  usually  hajjpens  from  falls,  in  which  the  hand  is 
violently  bent  forwards,  in  consequence  of  which  this  bone  starts  out  from  its 
articulation,  projecting  as  a  roimd  hard  tumour  on  the  back  of  the  wrist 
opposite  to  the  metacarpal  bone  of  the  middle' finger.  It  may  be  readily 
reduced  by  being  pressed  upon  at  the  same  time  that  the  hand  is  extended, 
thus  pushing  it  into  proper  position.  There  is,  however,  a  great  tendency  for 
this  bone  to  slip  out  again,  leaving  considerable  weakness  of  the  joint ;  so  much 
so,  that,  in  two  cases  recorded  by  Sir  A.  Cooper,  tbe  patients  found  it  necessary 
to  wear  artificial  supports. 

The  Pisiform  Bone  is  occasionally  dislocated  upwards.  In  a  case  under  my 
care,  it  was  displaced  by  an  effort  to  lift  a  heavy  weight,  and  di'awn  up  the 
arm  to  a  distance  of  nearly  an  incb  by  tbe  flexor  carpi  ulnaris. 

A  case  some  time  ago  occurred  to  me,  at  the  Hospital,  in  which  the  Semi- 
lunar Bone  was  dislocated.  The  patient  in  whom  this  accident  happened,  had 
fallen  from  a  height,  injuring  his  spine,  and  doubling  his  right  hand  under 
him.  On  examining  the  wiist,  a  small  hard  tumour  was  felt  projecting  on  its 
dorsal  aspect ;  it  readily  disappeared  on  extending  the  hand  and  employing 
firm  pressure,  but  started  up  again  so  soon  as  the  wrist  was  forcibly  fixed.  It 
was  eAddent  that  this  bone  belonged  to  the  first  row  of  the  carpus,  articulating 
^vith  the  radius  ;  and  from  its  size,  its  position  towards  the  radial  side  of  the 
carpus,  and  its  shape,  which  could  be  very  distinctly  made  out  through  the 
integuments,  there  could  be  little  doubt  that  it  was  the  semilimar  bone. 

Dislocations  of  the  Metacarpal  Bones. — Besides  the  above-mentioned 
dislocations,  the  Metacarpal  Bones  may  possibly,  though  far  more  rarely,  he 
dislocated  from  the  carpus.  This  accident  usually  happens  to  a  single  meta- 
carpal bone  ;  which,  in  consequence  of  some  extreme  degree  of  violence,  is 
forced  out  of  its  bed  and  is  tliro-\vn  backwards  on  the  carpus.  Most  frequently 
this  accident  is  the  result  of  injury  and  shattering  of  the  hand  by  gun-barrel  or 
powder-flask  explosions  ;  and  in  such  cases  the  metacarpal  bone  of  the  Thumb 
is  the  one  that  commonly  suffers,  the  dislocation  also  usually  being  compound, 
and  complicated  with  fracture  of  the  bones  and  extensive  palmar  laceration. 
Dislocation  of  the  thumb,  however,  is  rare,  though  the  articulation  between 
this  bone  and  the  trapezium  appears  at  first  not  to  be  of  a  character  to  resist 
much  external  violence.  This  is  probably  owing  in  a  great  measure  to  the 
powerful  muscles  by  which  the  bone  is  supported  in  aU  cases  in  wliich  the 
force  is  applied  upon  its  palmar  aspect,  as  it  most  frequently  is,  as  well  as  to 
the  little  leverage  offered  by  so  short  a  bone.  Luxation,  however,  of  the 
metacarpal  bone  of  the  thumb  has  been  observed  to  take  place  forwards  as  well 
as  backwards,  the  latter  being  the  most  common.    The  Reduction  is  in  general 
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Fig.  151.— Dislocation  of  the  Meta- 
carpal from  tlie  Carpal  Bones. 


easy,  extension  Leing  made  from  the  thuinh  by  means  of  a  piece  of  tape  applied 
round  the  first  phalanx. 

Next  to  the  metacarpal  bone  of  the  thumb,  those  of  the  Index  and  Middle 
Fingers  are  most  liable  to  dislocation  backwards  :  sometimes  complete,  at  others 
incomplete. 

I  am  not  acquainted  with  any  case  on  record  in  which  all  the  metacarpal 

bones  have  been  dislocated  from  the  carpus.  The 
annexed  engivaving  (Fig.  161)  is  from  a  cast  in  Uni- 
versity College  Museum,  taken  from  a  patient 
in  the  Hospital,  in  whom  I  believe  tliat  this 
accident  must  have  occurred  ;  the  hand  being 
thrown  forwards,  and  the  carpal  bones  foi-ming 
a  rounded  and  convex  prominence  on  the  dorsum. 
The  convex  appearance  of  this  corresponds  wdtli 
the  outline  of  the  carpal  bones,  and  differs  so 
very  remarkably  from  the  concave  aspect  of  the 
lower  end  of  the  radius  and  ulna,  as  seen  in  the 
radio-carpal  dislocation  (Fig.  150),  that  I  tliink 
there  can  be  little  doubt  as  to  the  nature  of  the 
injury  sustained  by  the  patient. 

The  Treatment  of  such  cases  wUl  be  the  same  as 
that  for  ordinary  dislocations  of  the  carpal  bones  ; 
splints  of  sufficient  length  to  take  in  the  hand 
being  applied,  after  reduction,  in  order  to  main- 
tain the  parts  in  position. 
Dislocations  of  the  Metacarpo-Phalangeal  Articulations  are  by  no 
means  of  common  occm-rence,  though  occasionally  met  with.  Most  frequently 
the  Proximal  Phalanx  of  the  Thumb  is  the  bone  that  is  dislocated,  being  thrown 
bachvard  on  the  metacarpal  bone  (Fig.  152)  in  such  a  way  that  the  articular 
surface  of  the  phalanx  rests  upon  the  back  of  the  metacarpal  bone  immediately 
below  its  head.  The  signs  of  the  accident  are  sufficiently  evident.  In  the 
normal  state  of  the  hand,  the  metacarpo-phalangeal 
articulation  of  the  thumb  is  convex  backwards.  In  this 
dislocation,  it  becomes  convex  towards  the  palmar  aspect 
and  angularly  concave  behind.  The  head  of  the  meta- 
carpal bone  can  be  felt  and  seen  projectiag  on  the 
palmar  aspect  of  the  thumb.  The  proximal  phalanx 
stands  up  as  it  were  upon  the  back  of  this  bone,  but 
the  articular  surface  of  the  phalanx  cannot  be  felt, 
owing  to  its  standing  up,  as  it  were,  on  this.  The 
phalangeal  articulation  is  always  semi-flexed.  This 
dislocation  of  the  proximal  phalanx  of  the  thumb  has, 

owing  to  the  difficulty  of  its  reduction,  attracted  more„.    „   ^.  ,     .     ,  , 

.  1,       „  1  Fig.  152 —Dislocation  back- 

attention  than  it  would  at  nrst  appear  to  deserve.    So   wards  of  the  Proximal 

great  has  this  difficulty  been  in  some  cases,  as  to  render  °^  Thumb. 

the  dislocation  irreducible,  or  to  compel  the  Siu'geon  to  have  recourse  to 

operative  interference  in  order  to  replace  the  head  of  the  bone.    The  obstacle 

to  the  ready  reduction  of  tliis  small  bone  has  been  attributed  to  different 

causes.    Thus,  Hey  supposed  that  it  was  owng  to  the  constriction  of  the  neck 

of  the  bone  between  the  lateral  ligaments  of  the  joint ;  and  Duiniytren 

entertained  a  very  similar  opinion,   looking  upon  the   position  of  tliese 

ligaments  as  the  principal  source  of  difficulty.    Tlie  folding  in  of  the  anterior 

ligament  of  the  joint,  and  the  interposition  of  a  sesamoid  bono  between 
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the  articulating  surfaces,  have  also  been  looked  iipon  as  giving  rise  to  this 
peculiarity. 

The  more  probable  explanation,  however,  appears  to  be  that  the  narrow  neck 
of  the  metacarpal  bone  becomes  locked  between  or  constricted  by  the  two 
terminal  attachments  of  the  short  flexor  of  the  thumb,  which  must  be  carried 
back  over  its  broader  head,  together  with  the  disjilaced  phalanx.  The  obser- 
vations of  Vidal,  Malgaigne,  and  Ballingall  point  to  this  as  the  cause  of  the 
great  difficulty  in  reduction  that  is  often  met  mth.  Tliis  difficulty,  however, 
does  not  always  exist,  for  in  many  cases  this  dislocation  may  be  reduced  readily 
enough  by  the  Siu-geon  making  extension  with  liis  fingers  simply,  and  then 
pushing  the  bone  into  place  ;  or,  better  still,  after  maldng  some  traction,  by 
forcibly  bending  the  phalanx  towards  the  palm  of  the  hand.  If  these  means  do 
not  suffice,  the  hand  should  be  fixed,  and  steady  traction  then  be  made  from  the 
phalanx,  to  which,  previously  protected  by  a  strip  of  wet  wash-leather,  a  piece 
of  tape  has  been  applied  with  a  clove-hitch  knot  ;  or,  if  more  force  be  required, 
the  pulleys  may  be  ujsed.  In  some  cases  the  bone  may  be  replaced  by  passing 
the  ring  of  a  door-key  over  the  thumb,  fixing  one  side  against  the  projecting 
head  of  the  phalanx,  and  then  drawing  and  ^Dressing  this  into  its  proper 
position.  If  aU  these  means  fail,  subcutaneous  section  of  the  opposing  muscle 
may  be  practised.  I  have  reduced  a  dislocation  of  this  joint,  between  five  and 
six  weeks  after  its  occurrence  by  traction  and  manipulation.  If  the  dislocation 
be  left  unreduced,  Sir  A.  Cooper  says  that  the  patient  may  still  have  a  very 
useful  thumb. 

In  Compound  Dislocation  of  this  joint  the  bone  may  usually  readily  be 
replaced  ;  should  there  be  any  difficulty  its  head  must  be  removed,  the  dislo- 
cation being  then  reduced  with  great  readiness,  and  the  wound  treated  in  a 
simple  manner.  When  this  dislocation  is  compound,  with  much  laceration  of  the 
integimients,  disorganisation  and  destruction  of  the  joint  usually  ensue,  demand- 
ing removal  of  th,e  end  of  the  thumb. 

Dislocations  of  the  PHiiiANGES  rarely  occur.  These  dislocations  are 
partial  or  incomplete,  and  usually  consist  of  a  twist  of  the  second  upon  the 
proximal  phalanx.  I  do  not  think  that  simple  dislocation  of  the  ungual 
phalanx  from  the  second  is  a  possible  accident.  The  dis- 
location of  the  middle  phalanx  is  readily  recognised  by  the 
deformity  it  entails  (Fig.  153),  and  is  easily  reduced  by 
pressure  and  traction  in  proper  directions,  but  the  finger 
will  continue  to  be  stiff  and  comparatively  useless  for  some 
length  of  time.  The  joint  being  swollen  and  tender,  the 
patient  can  generally  bend  it,  but  cannot,  extend  it  fully 
or  bear  any  traction  upon  it.  This  condition  is  especially 
apt  to  be  troublesome  and  chronic  if  the  patient  be  gouty, 
or  if  his  general  health  be  otherwise  deranged,  and  requires 
rest  and  local  counter-irritation,  with  an  anti-gouty  treat- 
ment, for  its  remedy.  In  Compound  Dislocation  of  the  pha- 
langes, the  bone  should  be  replaced,  the  finger  supported  by  Dislocation 
a  gutta  percha  splint,  and  the  wound  dressed  lightly.  In  ^  -^iiddie  iMngcr. 
some  cases  it  is  necessary  to  remove  the  projecting  end  of  bone  before  tliis  can 
conveniently  be  done  :  anchylosis  then  lesults,  a  sufficiently  useful  fin^'er 
being  left. 

Dislocations  of  the  Pelvis.— It  often  happens  that,  in  consequence  of 
severe  blows  upon  or  compression  of  the  pelvis,  the  Symphysis  of  the  Pubic  Bones 
or  more  frequently  the  Sacro-iliac  Articulation,  is  displaced.    Here  the  nature 
of  the  injiuy  i.s  indicated  by  the  deformity  that  results  ;  and  the  same  treat- 

VOL.  I. 


338 


SPECIAL  DISLOCATIONS. 


ment  is  reqiiu'ed  as  in  fracture  of  the  pelvis,  Avitk  which  these  accidents  are 
commonly  associated. 

The  Coccyx  is  sometimes  violently  bent  and  almost  dislocated  forwards  by 
falls ;  or  it  may  be  forcibly  bent  hackwards  during  violent  parturient  efforts. 
These  accidents  may  be  remedied  by  manipulation  through  the  rectum  ;  but 
are  apt  to  be  followed  by  that  painful  neuralgic  affection  Oocci/dynia,  described 
at  p.  285. 

Dislocations  of  the  Hip. — Notwithstanding  the  great  depth  of  the 
acetabulum,  the  comj^lete  manner  in  which  the  head  of  the  thigh-bone  is 
received  into  its  cavity,  the  firmness  of  the  capsular  ligament,  and  the  great 
strength  of  the  capsular  muscles  that  surround  and  support  the  joint,  dislo- 
cations of  the  hip  are  more  frequently  met  with  than  those  of  many  other 
ioints  that  appear  less  perfectly  supported.  This  is  doubtless  in  a  great 
measure  owing  to  the  action,  on  the  head  of  the  femur,  of  the  great  length  of 
leverage,  of  the  thigh-bone  itself  when  external  violence  is  applied  to  the  knee, 
and  of  the  whole  of  the  lower  extremity  when  the  violence  is  applied  to  the  foot. 

The  different  forms  of  dislocation  of  the  femur  have  been  described  with 


DISLOCATIONS  OF  THE  HEAD  OP  THE  THIOH-BONE. 

Fig.  154.— Upwards  and     Fig  155,  —  Backwards     Fig.  156.— Downwards     Fig.  157.— Forwards 
somewhat  Backwards,       into  Sciatic  Notcii.         into  Forameu  Oviile.  and  Upw,i)-ds  on 

on  Dorsum  Ilii.  the  Pubic  Bono. 

great  clearness  and  precision  by  Sir  A.  Cooper,  who  has  shown  that  its  head  is 
most  commonly  thrown  upwards  and  somewhat  hackwards,  so  as  to  lodge  on  the 


DISLOCATIONS  OF  THE  HIP-JOINT. 


339 


slightly  concave  surface  between  the  acetabulum  and  the  crista  ilii,  resting  on 
the  gluteus  minimus,  and  having  the  trochanter  turned  forwards  (Fig.  154)  ; 
or  it  may  be  thi-own  dowmoards  into  the  foramen  ovale,  lying  upon  the 
obturator  externus  muscle  (Fig.  156)  ;  or  forwards  and  itpwards  upon  the  hori- 
zontal branch  of  the  pubic  bone  imder  the  psoas  and  iliac  muscles,  to  the  outer 
side  of  the  femoml  vessels  (Fig.  157)  ;  the  head  of  the  bone  may  also  be 
thrown  bachvards  into  tlie  sacro-sciatic  notch,  resting  upon  the  pyi-ilbrmis 
muscle  (Fig.  155).  These  ai-e  the  four  forms  of  the  dislocation  of  the  hip  admitted 
by  Sii-  A.  Cooper  as  of  the  more  usual  chai-acter  ;  besides  these,  however,  may 
be  added,  as  not  of  very  imfrequent  occurrence,  that  form  m  which  the  bone  is 
throAvn  backioa7-ds  a7id  somewhat  dowmoards  behind  the  tuberosity  of  the 
ischium.  In  addition  to  these,  other  less  common  forms  of  dislocation  have 
been  noticed  ;  for  instance,  one  iu  which  the  head  of  the  bone  lies  between  the 
anterior  superior  and  the  anterior  inferior  sjjinous  processes  of  the  ilium,  or 
that  in  which  it  has  been  thrown  upon  the  spiue  of  the  ischium. 

The  extent  of  mischief  done  in  the  soft  parts  around  the  joint  varies  in 
different  dislocations.  In  all,  the  capsular  ligament  is  torn  in  a  greater  or  less 
extent,  and  in  the  direction  of  the  displacement ;  and  in  most,  the  ligamentiim 
teres  is  ruptured.  But  Dupuytren  and  Sedillot  both  mention  cases  of  disloca- 
tion on  the  dorsum  ilii  in  which  this  ligament  escaped  without  rupture.  In  the 
dislocation  on  the  dorsum  ilii.  Sir  A.  Cooper  has  found  the  gemelli,  obtura- 
tores,  and  quadratus  completely  torn  across,  and  the  pectineus  slightly  torn. 
In  the  dislocation  into  the  sciatic  notch,  Billard  d' Angers  has  foimd  the 
gluteus  majdmus  and  medius  torn,  and  the  gemelli  ruptured.  Syme  found  the 
gluteus  maximus  extensively  torn,  mth  the  head  of  the  bone  imbedded  in  it ; 
the  gluteus  minimus,  the  pyriformis,  and  the  gemellus  superior  lacerated  ;  and 
the  head  of  the  femur  lying  upon  the  gemelli  and  the  great  sciatic  nerve.  In 
the  displacement  on  the  obturator  foramen,  the  pectineus  and  abductor  brevis 
are  torn.  In  the  dislocation  on  the  piibic  bone,  the  extent  of  injury  is  more 
uncertain.  In  one  case  related  by  Sir  A.  Cooper,  Poupart's  ligament  was 
torn  up,  and  in  another  the  pectineus  and  adductors  were  torn  ;  but  whether 
this  was  done  by  the  dislocation  or  by  the  direct  injury  that  occasioned  it,  is 
imcertain. 

The  signs,  causes,  and  treatment  of  the  different  dislocations  of  the  liip  differ 
so  greatly  from  one  another  that,  practically,  it  becomes  necessary  to  describe 
each  of  these  displacements  as  a  separate  lesion.  In  considering  these,  we  may 
reduce  the  more  ordinary  dislocations  of  the  hip  to  three  distinct  varieties  ; 
bearing  in  mind  the  other  and  less  usual  forms  of  displacement  which  may 
occur.  With  regard  to  their  relative  frequency.  Sir  A.  Cooper  says,  that  of  20 
cases  of  dislocation  of  the  hip,  12  will  be  on  the  dorsum  ilii,  5  on  the  sciatic 
notch,  2  on  the  obturator  foramen,  and  one  on  the  pubic  bone.  Hamilton 
states  that,  excluding  anomalous  cases,  of  104  cases  of  dislocation  of  the  hip, 
which  he  has  collected,  55  were  on  the  dorsimi  ilii,  28  into  the  sciatic  notch 
13  into  the  obturator  foramen,  and  8  upon  the  pubic  bone. 

Dislocation  of  the  hip-joint  chiefly  occurs  in  yoivng  or  middle-aged  adults. 
In  very  old  people,  fracture  of  the  neck  of  the  femur  will  commonly  occm- 
from  the  same  violence  that  would  have  displaced  the  head  of  the  bone  at  an 
earlier  age.  In  children  dislocation  is  rare,  as  the  shaft  will  generally  give  way. 
Yet  it  does  happen  even  at  a  very  early  age.  Two  cases  have  occurred  in  my 
practice  at  the  Hospital.  In  one  the  bone  was  dislocated  on  tlie  pubic,  in 
a  child  a  year  and  a  half  old  ;  in  the  other  one  the  dorsmn  ilii  in  a  boy 
of  six. 

1.  The  most  common  dislocation,  then,  is  that  in  which  the  head  of  the  bone 
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IS  thrown  upivards  and  backwards  upon  the  dorsum  of  the  ilium,  or  rather  upon 
that  portion  of  the  bone  whicli  extends  between  tlie  acetabulum  and  the  sacro- 
sciatic  notch  (Fig.  154).  This  displacement  differs  so  slightly  in  its  pathology 
and  treatment  from  the  dislocation  into  the  sciatic  notch  (Fig.  155),  described 
as  a  distinct  variety  of  the  injury  by  Sir-  A.  Cooper,  that  I  think  it  is  more 
consistent  with  the  tine  nature  of  these  accidents  to  look  upon  them  as 
essentially  the  same  ;  the  displacement  in  both  cases  being  upwards  and  back- 
wards, but  in  different  instances  partaking  more  of  one  or  other  direction.  This 
dislocation  may  therefore  be  described  as  the  Ilio-sciatic. 

2.  The  next  distinct  dislocation  is  that  in  which  the  head  of  the  bone  is 
thl•o^vn  doiomoards  iipon  the  obturator  foramen,  hence  termed  the  Thyroid  dis- 
location (Fig.  156). 

3.  The  third  variety  is  the  Pubic,  where  the  head  of  the  bone  is  thrown 
wpivards  upon  the  pubic  bone  (Fig.  157) ;  and  lastly, 

4.  Various  "  anomalous "  forms  of  dislocation  may  occur  in  different  direc- 
tions ;  as  upwards,  downwards,  backwards,  and  forwards. 

Thus  it  ynM  be  seen  that,  in  whatever  dii-ection  the  displacement  occurs, 
the  head  of  the  bone  has  a  tendency  to  sink  into  some  cavity  or  depression, 
or  to  lie  upon  one  of  the  osseous  sm-faces  in  the  neighbourhood  of  the 
acetabulum. 

1.  Dislocation  Upwards  and  Backwards,  or  Ilio-sciatic.  In  this,  if  the  head 
of  the  bone  rest  upon  the  dorsum  of  the  ilium,  the  hip  will  be  found  to  be  a 
good  deal  distorted,  the  gluteal  region  being  somewhat  prominent,  and  the 
upper  part  of  the  thigh  enlarged,  in  consequence  of  the  approximation  of  the 
muscular  attachments,  so  as  to  give  an  appearance  of  widening  to  the  hip.  The 
head  of  the  bone  can  be  felt  in  its  new  situation,  more  especially  on  rotating 
the  limb  ;  the  trochanter  is  less  prominent  than  natui'al,  usually  lying  close 
against  the  brim  of  the  acetabulum,  and  being  turned  forwards ;  there  is 
marked  shortening,  varying  from  one  to  two  inches  in  some  cases,  perhaps  even 
as  much  as  three  inches.  The  amount  of  shortening  will  necessarily  depend 
upon  the  distance  to  which  the  head  of  the  bone  is  thrown  upwards  on  the 
dorsum.  The  position  of  the  limb  is  remarkable,  being  distinctly  rotated 
inwards,  with  the  tliigh  slightly  bent  upon  the  abdomen,  and  the  leg  upon  the 
thigh,  so  that  the  knee  is  semi-flexed,  and  raised  from  the  siu-face  on  which  the 
patient  is  lying.  The  foot  is  inverted,  so  that  the  ball  of  the  great  toe  rests  on 
the  instep  or  against  the  anlde  of  the  sound  limb  ;  and  the  heel  is  somewhat 
raised.  The  axis  of  the  dislocated  thigh  is  directed  across  the  lower  third  of  the 
soimd  thigh  (Fig.  154).  The  movements  of  the  joint  are  greatly  impau-ed  ; 
abduction  and  eversion  are  not  practicable  ;  but  inversion,  abduction,  and  some 
flexion  upon  the  abdomen,  can  be  practised.  When  the  patient  is  l}Tng  flat, 
with  the  knee  slightly  raised  and  advanced,  the  Imnbar  spine  is  on  its  proper 
level  ;  but  if  an  attempt  be  made  to  straighten  the  Imee,  so  that  the  limb  lies 
flat,  the  limibar  spine  will  arch  forwards. 

"When  the  head  of  the  bone  slips  a  little  fivrther  back  so  as  to  become  lodged 
in  the  sciatic  notch,  we  have  the  dislocation  "  backwards "  of  Sir  A.  Cooper. 
In  tliis  the  same  symptoms  exist,  though  to  a  less  degree  ;  hence  the  diagnosis 
is  proportionately  difficult  (Fig.  155).  There  is  much  less  deformity  about  the 
hip  in  this  variety  of  the  displacement,  owing  to  the  head  of  the  bone  sinking 
into  the  hoUow  of  the  notch,  and  thus  presenting  the  trochanter  nearly  in  its 
usual  position  at  right  angles  with  the  ilium,  though  somewhat  beliind  and  a 
little  above  its  normal  situation.  In  consequence  of  the  head  of  the  bone  being 
received  in  a  depression,  the  axis  of  the  lunb  is  not  altered  to  the  same  extent 
as  when  it  is  thrown  upon  the  plane  surface  of  the  dorsiun  ilii  ;  hence  tlie  in- 
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vei-sion  of  tlie  knee  and  foot,  though  existm^^,  is  not  so  strongly  marked.  As 
the  sciatic  notch  is  but  a  little  above  the  level  of  the  acetabulum,  the  shorten- 
ing of  the  limb  is  inconsiderable,  not  exceeding  half  an  inch  or  an  inch  at  most. 
The  axis  of  the  limb  also  is  directed  across  the  sound  knee.  Thus  the  signs  of 
these  two  forms  of  dislocation  are  neai-ly  identical  iii  character,  though  varying 
in  degree  ;  the  principal  difference  being  that,  when  the  head  of  the  bone  rests 
in  the  sciatic  notch,  the  axis  of  the  femur  is  directed  to  the  opposite  knee, 
whereas,  when  the  head  of  the  bone  is  lodged  on  the  dorsum  ilii,  the  axis  of  the 
limb  is  dii-ected  across  the  lower  part  of  the  soimd  thigh. 

Causes. — The  dislocation  upwards  and  backwards  is  that  which  is  most 
frequently  met  with  in  the  hip.  It  is  occasioned  by  violence  acting  upon  the 
limb  whilst  abducted,  ^dth  the  body  bent  forwards  upon  the  thigh,  or  the  thigh 
upon  the  abdomen ;  as  when  a  person  is  struck  on  the  back  with  a  heavy  weight, 
or  is  thrown  forwards,  or  falls  whilst  carrying  a  heavy  load  upon  his  shoulders, 
when  the  upjjer  and  posterior  part  of  the  joint  receives  the  whole  of  the  strain. 
In  these  circimistances,  the  capsular  ligament  is  ruptured,  and  the  bone  slips 
out  of  its  articiilation. 

The  Diagnosis  of  this  form  of  dislocation  is  easy  in  proportion  as  the  head  of 
the  bone  lies  high  on  the  dorsum  ilii.  The  more  it  sinks  towards  and  into  the 
sciatic  notch,  the  more  difficult  does  the  detection  of  the  displacement  become, 
and  the  greater  the  risk  of  its  being  overlooked  altogether,  or  mistaken  for  a 
sprain.  In  ordinary  cases  of  fracture  of  the  neck  of  the  thigh-bone,  the 
existence  of  eversion  of  the  limb  at  once  points  out  that  the  head  of  the  bone  is 
not  dislocated  on  the  ilium.  The  only  severe  injury  of  the  hij)  with  which  the 
dislocation  upwards  and  backwards  can  be  confounded,  are  those  rare  cases  in 
which  there  is  fracture  of  the  neck  of  the  thigh-ho7ie,  with  inversion  of  the  limb. 
In  such  instances,  the  increased  mobility,  and  the  existence  of  crepitus,  will 
enable  the  Surgeon  to  effect  the  diagnosis.  Should,  however,  the  fi'acture  be 
an  impacted  extracapsular  one,  with  inversion,  then  the  difficulty  of  diagnosis 
is  imdoubtedly  great.  A  correct  conclusion  may,  however,  be  arrived  at,  by 
observing  that  in  the  fracture  the  flattened  trochanter  is  approximated  to,  and 
in  nearly  a  pei-pendicular  line  with,  the  anterior  superior  spine  of  the  iliima  ; 
whilst  in  the  dislocation  the  trochanter  is  diagonally  behind  that  process  of 
bone,  and  the  head  of  the  thigh-bone  can  be  felt  in-  its  new  situation  by  deep 
manipulation  of  the  gluteal  region. 

The  Reduction  of  this  form  of  dislocation  is  effected  in  the  following  maimer. 


Fig.  158. — Reduction  of  lllo-soiatic  Dislocation. 


The  patient,  having  been  put  under  the  influence  of  chloroform,  is  laid  on  his 
back  upon  a  strong  table  between  two  staples,  one  of  which  shoiild  be  fixed  to 
the  floor  and  another  at  a  point  above  the  level  of  the  body,  in  a  dii-ect  line 
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with  the  axis  of  the  limb,  and  about  twelve  feet  apart.  The  counter-extencling 
force,  consisting  of  a  jack-towel  or  a  padded  leather  belt,  must  then  be  passed 
between  the  injured  thigh  and  the  perineum,  and  fixed  to  the  staple  in  the  floor. 
The  pulleys  must  now  be  attached  to  proper  straps,  or  to  a  towel  fixed  with 
a  clove-hitch  knot  immediately  above  the  knee,  by  one  end  ;  the  other  ex- 
tremity being  attached  to  the  staple  in  the  wall,  which  should  be  so  situated  as 
to  be  continuous  with  the  axis  of  the  lower  part  of  the  limb.  The  knee  being 
then  slightly  bent  and  rotated  inwards,  traction  is  applied  slowly  and  steadily 
until  the  head  of  the  bone  has  approached  the  acetabulum,  when  the  Surgeon 
rotates  the  limb  inwards  so  that  the  head  may  slip  into  its  socket  (Fig.  158). 
If  difficulty  occur  in  raising  the  bone  over  the  acetabulum,  recourse  may  be  had 
to  the  plan  recommended  by  Sir  A.  Cooper,  of  passing  a  towel  under  the  thigh 
to  enable  an  assistant  to  lift  the  head  of  the  bone  over  the  brim  of  that  cavity. 
The  fact  of  the  reduction  being  accomplished  is  ascertained  by  comparing  the 
bony  points  of  the  Umb  with  those  of  the  opposite  side,  and  seeing  if  they 
correspond.  A  long  splint  and  spica  bandage  should  now  be  applied  to  fix 
the  thigh,  and  the  patient  be  kept  ia  bed  for  a  fortnight,  so  that  reunion  of 
the  ruptured  tissues  may  take  place.  In  reducing  tliis  dislocation,  there  is 
some  danger  of  the  head  of  the  bone  slipping  downwards  into  the  sciatic 
notch,  if  the  limb  be  too  much  raised.  This  accident,  which  has  happened  to 
some  very  excellent  Surgeons,  may  be  mistaken  for  reduction  of  the  bone  ;  a 
serious  mistake,  which  would,  imless  corrected,  entail  permanent  lameness  on 
the  patient. 

When  the  bone  is  thrown  upon  the  sciatic  notch,  the  reduction  is  difficult, 
and  a  slight  modification  of  the  treatment  is  required  ;  this  consists  in  laying 
the  patient  on  his  soimd  side  instead  of  on  his  back,  and  making  extension 
across  the  middle  of  the  sound  thigh  instead  of  immediately  above  his  knee, 
as  in  the  last  case.  In  the  reduction  of  this  dislocation  also.  Sir  A.  Cooper 
gives  the  very  valuable  advice,  to  lift  the  head  of  the  bone  out  of  the  notch 
and  over  the  edge  of  the  acetabulum  by  means  of  a  round  towel  placed  imder 
the  upper  part  of  the  thigh  and  over  the  shoulders  of  an  assistant,  who,  first 
stooping  and  at  the  same  time  resting  his  feet  on  the  patient's  pelvis,  should 
then  raise  his  head  and  draw  the  bone  towards  its  socket. 

Reduction  of  dislocation  on  the  dorsum  ilii  or  sciatic  notch  may  be  effected 
readily  enough  whilst  the  patient  is  under  the  influence  of  chloroform,  by 
"manipulation"  of  the  limb,  as  introduced  by  Dr.  Reed,  of  Rochester,  U.S. 
This  is  done  by  flexing  the  leg  on  the  thigh,  and  carrying  the  dislocated  thigh 
over  the  soivnd  one,  flexing  it  slowly  upwards,  across  the  pelvis,  as  high  as  the 
umbilicus,  and  then  abducting  and  rotating  it  outwards. 

2.  Dislocation  Downwards  into  the  Obturator  Foramen. — Here  we  find  the  hip 
flattened,  and  the  prominence  of  the  trochanter  completely  absent,  or  indeed 
replaced  by  a  depression.  The  Hmb  is  lengthened  by  about  two  inches, 
advanced  before  the  other,  and  considerably  abducted  (Fig.  156).  The  knee  is 
bent  and  incapable  of  extension  ;  the  foot  usually  points  forwards,  but  is  some- 
times slightly  everted,  and  is  widely  separated  from  its  fellow.  The  body  is 
bent  forwards  in  consequence  of  the  tension  of  the  psoas  and  iliac  muscles,  and 
in  thin  persons  the  bone  may  be  felt  in  its  new  situation. 

Causes. — This  dislocation  appears  to  be  occasioned  by  the  limb  being  suddenly 
and  violently  abducted,  as  by  falls  with  the  legs  widely  separated ;  in  conse- 
quence of  which  the  head  of  the  bone  is  tilted  against  the  inner  side  of  the 
capsule,  and,  rupturing  this,  is  thrown  into  the  thyroid  notch. 

In  the  Reduction  of  this  dislocation  the  patient  should  be  placed  upon  his 
back ;  the  counter-extending  girth,  or  towel,  is  tlien  jjlaced  round  the  pelvis, 
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and  fixed  firmly  to  a  staple  next  to  the  sound  side  of  the  patient  A  padded 
Kirth  is  then  to  be  placed  between  the  perineum  and  the  upper  paii  of  the  dis- 
located thigh.  From  this,  extension  is  made  by  means  ot  the  tournifiuet  or  the 
pulleys,  which  are  fixed  to  a  staple  at  a  little  distance  from  the  mjured  side  of 
the  patient.  Extension  having 
then  been  made  to  such  a  degree 
as  to  elevate  the  head  of  the 
bone  from  the  depression  in 
which  it  lies,  the  Surgeon  passes 
his  hand  behind  the  sound  leg, 
and,  seizing  the  ankle  of  the  in- 
jiu-ed  limb,  draws  it  backwards 
and  towai'ds  the  mesial  line, 
taking  care  to  keep  the  knee 
straight,  and  thus  throwing  the 
head  of  the  bone  into  the  ace- 
tabulimi  by  the  action  of  a  long 
lever  (Fig.  159). 

3.  Dislocation  Upicards  on  the 
Pubic  Bone  (Fig.  157).  — This 
presents  very  unequivocal  signs. 
The  hip  is  flattened;  the  head 
of  the  bone  can  be  distinctly  felt 
lying  in  its  new  situation  above 
Poupart's  ligament,  to  the  outer 
side  of  the  femoral  vessels,  where 
it  may  be  made  to  roll  by  ro- 
tating the  limb.  The  thigh  and 
knee  are  slightly  flexed,  rotated 
outwards,  and  abducted  ;  the 
limb,  which  is  separated  from 
its  fellow,  is  shortened  to  the 
extent  of  an  inch. 

The  Cause  of  this  dislocation 
is  either  direct  violence  applied  to  the  back  of  the  thigh  whilst  the  limb  is 
abducted ;  or  it  arises  from  the  patient  making  a  false  step  in  walking,  and, 


Fig.  159.- 


-Reduction  of  Dislocation  into  Obturator 
Foramen. 


Fig.  160. — Reduction  of  Pubic  Dislocation, 
suddenly  thro^ving  his  body  backwards  in  order  to  avoid  a  fall,  twisting  and 
displacing  the  limb. 

With  regard  to  the  Treatment,  Sir  Astley  Cooper  advises  that  the  patient 
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should  lie  upon  his  back  witli  his  legs  widely  separated ;  and  that,  counter- 
extension  being  then  made  by  a  girth  carried  between  the  perineum  and  the 
injured  thigh,  and  fixed  to  a  staple  in  front  of  and  above  the  body,  the  pulleys 
should  be  fixed  upon  the  lower  part  of  the  thigh,  and  the  extension  made 
downwards  and  backwards.  After  this  has  been  continued  for  a  suflicient  time, 
an  assistant  lifts  the  head  of  the  bone  by  means  of  a  towel  over  the  brim  of  the 
acetabulum  (Fig.  160). 

4.  Other  Forms  of  Dislocation  of  the  Hip. — The  head  of  the  thigh-bone  may 
be  dislocated  in  a  variety  of  other  directions. 

o.  It  may  be  thrown  directly  upwards,  so  as  to  be  situated  under  the  anterior 
inferior  spinous  process,  or  between  it  and  the  anterior  superior,  with  con- 
siderable shortening  of  the  limb  and  the  head  of  the  bone  to  be  felt  in  a 
new  situation.  In  a  case  related  by  Cummins,  the  limb  was  shortened  three 
inches. 

)3.  The  head  of  the  bone  may  be  thrown  directly  downwards,  as  happened  in 
a  case  of  Luke's,  the  head  of  the  bone  lying  midway  between  the  sciatic 
notch  and  the  thyroid  foramen,  the  gemellus  inferior  and  the  quadratus  femoris 
having  been  torn. 

y.  The  head  of  the  thigh-bone  may  be  thro'wn  downwards  and  lack- 
wards,  lying  upon  the  posterior  part  of  the  body  of  the  ischium  between  the 
tuberosity  and  the  spine.  It  can  be  felt  in  this  situation,  and  the  limb  is 
inverted. 

5.  The  head  of  the  bone  may  be  thrown  doionwards  and  backwards  into  the 
lesser  sciatic  notch.  In  these  cases  there  is  considerable  shortening,  hut  the 
position  of  the  limb  appears  to  vary.  In  an  instance  that  occurred  to  Keate, 
the  limb  was  abducted  and  the  toes  turned  outwards.  In  a  case  reported  by 
Wormald  the  limb  was  turned  inwards.  Althoiigh  the  limb  is  described  as 
shortened  in  these  cases,  Warren  has  related  a  case  in  Avhich  it  was  elongated. 

e.  The  head  of  the  thigh-bone  may  be  thrown  forwards  and  inwards  into  the 
perinseum,  so  as  to  rest  on  the  ramus  of  the  pubic  bone.  In  these  cases  the 
head  of  the  bone  can  be  felt  in  its  abnormal  situation  behind  the  scrotum  ; 
and,  compressing  the  urethra,  has  given  rise  to  retention  of  urine.  In  one  case 
the  toes  were  turned  inwai'ds,  in  another  outwards  ;  the  thigh  usually  projects 
forwards. 

It  is  extremely  difficult  to  lay  down  any  distinct  rules  for  the  reduction  of 
these  various  anomalous  forms  of  dislocation.  This  will,  however,  usually  be 
effected  by  extension  by  means  of  the  pulleys  in  the  direction  of  the  axis  of 
the  bone,  and  by  manipiJation  and  rotation  of  its  head  towards  the 
acetabulum. 

Seduction  of  old  Dislocations  of  the  Hip-joint  is  attended  not  only  with  great 
difficulty,  but  ydth  no  small  amoimt  of  danger.  The  probability  of  effecting 
reduction  rapidly  decreases  with  the  length  of  time  that  the  bone  has  been  left 
unreduced,  and  this  more  in  some  dislocations  than  in  other's.  Thus  it  is 
easier  to  reduce  an  old  dislocation  on  the  dorsum  ilii  than  one  into  the  ischiatic 
notch.  Dislocations  of  the  head  of  the  thigh-bone  on  the  dorsum  of  the  ilium 
may  usually  be  reduced  without  any  great  increase  of  difficulty,  up  to  the  end 
of  the  first  fortnight.  After  that  time  the  difficulty  increases  considerably ; 
and,  although  reduction  has  frequently  been  effected  in  these  cases  up  to  the 
sixth  or  eighth  week,  yet  it  has  also  not  unfrequently  failed,  notwithstanding 
persevering  and  repeated  attempts.  After  two  months  have  elapsed,  the  reduc- 
tion is  not  only  a  work  of  great  uncertainty,  but  also  of  no  slight  danger  from 
abscess  of  the  soft  parts,  or  fracture  of  the  femur ;  and  it  is  then  seldom 
practicable.    But  cases  have  been  reported,  and  are  referred  to  at  p.  312,  in 
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wliicli  these  dislocations  have  been  reduced  at  a  much  later  period,  even  after 
six  mouths. 

If  the  bone  be  left  permanently  unreduced,  it  will  in  time  acquire  consider- 
able mobility,  more  particularly  if  lying  in  the  ischiatic  notch,  the  patient 
-walking  readily  with  a  shortened  but  otherwise  useful  limb. 

The  attempt  to  reduce  old  dislocations  of  the  hip-joint  is  necessarily  attended 
with,  danger.  In  some  cases  the  soft  parts  have  been  extensively  lacerated  ;  in 
others  fatal  inflammation  of  the  joint  has  ensued;  and,  in  at  least  eight  cases 
vdih  which  I  am  acquainted,  the  tliigh-bone  has  been  fractured.  This  accident 
has  happened  to  Surgeons  of  such  eminence  as  Travers,  Vincent,  Malgaigne, 
Physick  of  Philadelpliia,  to  Gwynne  of  the  Brighton  Hospital,  to  Blackman  of 
Cincinnati,  to  Harris  and  Randolph  of  the  Pennsylvania  Hospital,  to  the 
Surgeons  of  the  Northern  Hospital  in.  Liverpool,  and  to  a  practitioner  in  London 
now  li\dng.  In  most  of  these  cases  the  bone  gave  way  at  its  neck  or  below  the 
trochanters  ;  the  dislocation  was  of  coiu-se  left  uni-educed,  but  the  patients 
recovered  ^vitliout  serious  difficulty,  the  fi-actures  being  treated  in  the  usual 
way.  The  cause  of  the  fracture  usually  appears  to  have  been  the  employment 
of  force  in  a  transverse  or  rotatory  manner  after  extension  had  been  kept  up  for 
some  considerable  time.  But  there  is  no  proof  that  xindue  violence  was  used 
in  any  of  these  cases. 

The  Complication  of  Fracture  of  the  Femur  %oith  Dislocation  of  the  Hip-joint 
occasions  a  very  serious  state  of  things,  that  may  baffle  the  most  skilful  efforts 
on  the  part  of  the  Surgeon  to  coimteract.  The  line  of  practice  to  be  adopted, 
must  depend  in  a  great  measure  on  the  seat  of  fracture.  If  this  be  situated 
below  the  middle  of  the  thigh,  the  limb  should  be  put  up  tightly  in  temporary 
splints,  and  an  attempt  made  under  chloroform  to  reduce  the  dislocation  in  the 
ordinary  way  by  pulleys  applied  over  the  splints,  or  by  maniijulation.  If  the 
fracture  be  high  up,  near  or  at  the  neck,  the  patient  should  be  put  under 
chloroform,  and  an  attempt  then  made  by  pressure  on  the  dislocated  head  and 
manipulation  to  replace  it.  It  is  possible  that  this  might  be  effected,  as  in 
similar  injuries  of  the  humerus,  with  comparatively  little  trouble.  Should 
reduction  in  this  way  not  be  practicable,  we  may  adopt  the  plan  successfully 
employed  by  Mr.  Badley,  who,  in  a  lad  of  eighteen,  with  dislocation  on  the 
dorsimi  ilii,  and  fracture  of  the- displaced  bone,  allowed  union  of  the  fracture  to 
take  place,  and  then  at  the  end  of  five  weeks  effected  reduction. 

Simultaneous  Dislocation  of  both  hips,  perhaps  in  different  directions,  or  of 
one  hip  with  fracture  of  the  opposite  thigh-bone,  has  been  met  with  in  some 
rare  instances. 

Congenital  Dislocations  of  one  or  both  hips  is  occasionally  seen.  In  these 
cases  the  spine  is  bent  forwards  in  the  lumbar  region  (lordosis) ;  the  trochanter 
is  approached  to  the  anterior  superior  spine  ;  the  thigh  seems  shortened  ;  and 
the  head  of  the  bone  may  be  felt  on  the  dorsum  ilii.  The  patient  walks  well, 
with  a  peculiar  rolling  motion. 

Dislocations  of  the  Patella  are  not  frequently  met  with.  They  may, 
however,  occur  in  four  directions,  viz.,  outwards,  inwards,  edgewise  or  vertically, 
and  upwards. 

1.  The  dislocation  Outwards  is  the  most  common  variety  of  the  accident; 
the  bone  being  thrown  upon  the  outer  side  of  the  external  condyle  of  the 
femirr,  with  its  axis  directed  somewhat  backwards  and  downwards.  The  knee 
is  flattened  in  front,  and  is  broader  than  usual ;  the  patella  can  be  felt  in  its 
new  situation,  and  tlie  muscles  that  form  the  quadriceps  extensor  are  rendered 
tense,  more  especially  tlie  vastus  intern  us  ;  the  leg  is  sometimes  extended,  but 
more  frequently  the  knee  is  sliglitly  flexed.    This  accident  usually  happens 
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from  sutlilen  muscular  contraction  in  persons  who  are  knock-kneed.  In  some 
cases  it  has  heen  occasioned  by  direct  violence,  driving  the  hone  out  of  its 
position.  Most  frequently  the  dislocation  is  not  quite  complete,  the  patella 
heing  only  partially  displaced  outwards,  with  some  rotation  of  the  bone  in  the 
same  dii-ection. 

2.  The  dislocation  Inwards  is  of  very  rare  occurrence  ;  Malgaigne,  who  has 
investigated  this  subject,  being  of  opinion  that  there  is  only  one  case  of  the 
kind  on  record. 

In  these  lateral  dislocations.  Reduction  may  be  effected  by  laying  the  patient 
on  his  back,  bending  the  thigh  on  the  abdomen,  and  raising  the  leg  so  as  to 
relax  the  extensor  muscles.  The  Siirgeon  then,  by  presshig  down  that  edge  of 
the  patella  which  is  fui-thest  from  the  middle  of  the  joint,  raises  the  other  edge, 
which,  being  tilted  over  the  condyles,  is  immediately  drawn  into  position  by 
the  action  of  the  extensors. 

3.  A  remarkable  form  of  dislocation  of  the  patella  is  that  in  which  this  bone 
becomes  twisted  upon  its  axis  in  such  a  way  that  it  is  placed  Vertically,  one  of 
its  edges  being  fixed  between  the  condyles,  and  the  other  projecting  under  the 
skin,  and  pushing  this  forwards  into  a  distinct  tumour.  In  some  cases,  as 
those  of  Woolf  and  Mayo,  the  bone  has  been  tm-ned  abnost  completely  round, 
the  posterior  articular  siu'face  becoming  partly  anterior.  The  signs  of  this  dis- 
location are  evident,  manual  examination  indicating  the  vertical  displacement 
of  the  patella,  with  a  deep  depression  on  each  side.  The  limb  is  completely 
extended,  flexion  being  impossible. 

This  peculiar  dislocation  is  of  very  rare  occurrence,  there  being  not  more 
than  ten  or  twelve  cases  on  record.  It  has  most  generally  arisen  from  sharp 
blows  or  severe  falls  upon  one  edge  of  the  patella,  whilst  the  limb  has  been 
semiflexed,  in  consequence  of  which  the  bone  appears  to  have  been  semirotated 
and  fixed  in  its  new  position.  Violent  muscular  contraction,  however,  con- 
joined with  a  twist  of  the  leg,  but  without  any  blow,  has  been  known  to 
occasion  it  in  some  cases. 

The  Reduction  of  this  displacement  has  sometimes  been  attended  by  the 
greatest  difficulty  ;  in  other  cases  it  has  been  readily  effected ;  whilst  in  two  or 
three  instances  it  has  been  found  to  be  quite  impracticable  ;  Surgeons  having 
ineffectually  attempted,  by  means  of  elevators  and  the  section  of  the  tendons  or 
of  the  ligamentiun  patellte,  to  replace  the  bone,  and  the  patient  having  even- 
tually died  from  traumatic  suppuration  of  the  joint,  with  the  displacement 
unrelieved.  The  cause  of  this  difficulty  of  reduction  is  not  very  distinctly 
made  out;  it  is  certainly  much  greater  than  can  be  explained  by  simple 
muscular  contraction,  and  may  not  improbably  be  owing  to  the  resistance 
offered  by  the  aponeurotic  structures  which  cover  the  bone  becoming  twisted 
or  entangled  imder  it,  or,  as  Malgaigne  supj)oses,  by  the  superior  angle  of  the 
bone  being  wedged  in  the  suhcondyloid  space.  If  relaxation  of  the  muscles  of 
the  thigh,  and  the  employment  oi  proper  pressure  upon  the  patella,  do  not 
succeed,  reduction  may  perhaps  be  effected  by  directing  the  patient  to  make  a 
sudden  and  violent  muscular  effort  at  extension  of  the  limb,  or  by  attempting 
to  walk.  In  other  cases  the  bone  has  been  readily  replaced  by  bending  the 
leg,  and  rotating  it  on  the  axis  of  the  tibia,  at  the  same  time  that  the  patella  is 
pressed  into  position,  as  Vincent  recommends.  Upon  the  whole,  forcible 
flexion  of  the  knee  appears  to  have  answered  better  than  any  other  method, 
and  under  chloroform  will  probably  seldom  be  attended  by  difliculty.  Should 
these  plans  not  answer,  I  do  not  think  it  would  be  advisable  to  have  recourse 
to  subcutaneous  section  of  the  tendon  of  the  quadriceps  extensor  and  of  the 
ligamentum  patellse.    In  one  case  in  which  both  these  structures  were  divided, 
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the  patella  remained  fimily  fixed  as  ever,  and  the  patient  eventually  died  of 
suppurative  intUumuation  of  the  knee-joint ;  and  in  no  case  in  which  division 
has  been  practised  does  it  appear  to  have  facilitated  the  reduction  of  the 
bone. 

4.  Dislocation  of  the  patella  Ujnvards  can  only  occur  as  a  consequence  of 
the  niptiu-e  of  its  ligament.  This  accident,  which  is  always  accompanied  by 
much  inflammation  of  the  joint,  requires  the  same  treatment  as  a  fractured 
patella. 

Dislocations  op  the  Knee. — This  joint,  owing  to  the  breadth  of  its 
articular  siu-faces,  and  the  great  strength  of  its  ligaments,  is  seldom  dis- 
located. When  such  an  accident  happens,  it  usually  arises  from  faUs  from 
a  gi-eat  height,  or  by  the  patient  jumping  from  a  carnage  in  motion.  The 
tibia  may  be  displaced  in  four  directions  :  to  either  side,  forwards,  or  hack- 
wards.  Besides  these  displacements,  the  joint  is  subject  to  a  partial  luxation 
dependent  upon  displacement  of  the  semilunar  cartilages. 

1.  The  Lateral  dislocations  of  the  tibia  are  the  most  common.  They  are 
always  incomplete,  and  are  usually  accompanied  by  a  certain  degree  of  rotation 
of  the  limb  in  an  outward  direction.  These  displacements  may  either  be 
External  or  Internal.  In  the  first,  the  outer  condyle  of  the  femur  rests  upon 
the  inner  articular  surface  of  the  tibia.  In  the  other,  the  inner  condyle  is 
placed  upon  the  outer  aiticular  surface  of  the  head  of  tliis  bone.  In  either 
case,  the  knee  is  slightly  flexed  ;  there  is  a  marked  sulcus  in  the  situation  of 
the  ligamentum  patellte  ;  the  extensor  muscles  of  the  thigh  are  relaxed,  and 
the  deformity  of  the  joint  indicates  at  once  the  nature  of  the  displacement  to 
which  the  bones  are  subjected. 

In  these  cases  Reduction  is  always  easy ;  indeed,  occasionally  it  is  effected 
by  the  unaided  efforts  of  the  patient  or  by  a  bystander.  It  may  be  accom- 
plished by  flexing  the  thigh  upon  the  abdomen,  then  extending  the  leg,  andj 
at  the  same  time,  by  a  movement  of  rotation,  replacing  the  bones  in  their 
proper  position. 

2.  The  dislocation  Backwards  may  be  complete  or  incmnplete.  When  it  is 
complete,  the  posterior  ligament  of  the  joint  is  torn,  the  muscles  of  the  ham 
are  stretched,  the  limb  is  shortened  to  the  extent  of  an  inch  and  a  half  or 
two  inches,  and  is  semiflexed  ;  the  head  of  the  tibia  can  be  felt  in  the  ham, 
and  there  is  a  deep  transverse  depression  in  front  of  the  joint  immediately 
below  the  patella. 

3.  The  dislocation  of  the  tibia  Forwards  is  of  more  frequent  occurrence 
than  the  last  accident.  In  it,  the  lower  end  of  the  femur  is  felt  projecting 
into  the  ham,  compressing  the  vessels  to  such  an  extent  occasionally  as  to 
arrest  the  circulation  throvigh  the  lower  extremity,  lacerating  the  ligaments, 
aud  stretching  the  muscles  in  this  situation.  The  tibia  is  felt  to  project 
forwards,  its  head  forming  a  considerable  prominence  on  the  anterior  pai-t  of 
the  knee,  with  a  deep  depression  immediately  a1x)ve  it  and  the  patella,  which 
is  rendered  more  evident  by  the  relaxation  of  the  extensors  of  the  thigh  ;  the 
leg  is  usually  rotated  somewhat  inwards  or  outwards,  and  there  is  shortening 
to  the  extent  of  alxiut  two  inches. 

These  antero-posterior  dislocations  are  very  commonly  incomplete.  When 
this  is  the  case,  they  present  the  same  symptoms,  but  in  a  less  marked  degree, 
that  characterise  the  complete  displacements. 

In  the  Treatment  of  these  dislocations,  extension  should  be  made  from 
the  ankle  whilst  the  thigh  is  fixed  in  a  semiflexed  position.  When  the  leg  has 
been  drawn  down  sufficiently,  proper  manipulation  will  bring  the  bones  into 
accurate  position  ;  splints  must  tlien  be  applied,  means  taken  to  subdue  local 


348. 


SPECIAL  DISLOCATIONS. 


inflammation,  and  the  joint  kept  perl'etly  at  rest  I'or  two  or  three  weeks,  at  the 
end  of  which  time  passive  motion  may  be  commenced. 

Subluxation  of  the  Knee,  or  "internal  derangement  of  the  knee-joint,"  is 
an  accident  of  more  frequent  occurrence  than  any  of  those  that  have  just 
been  descrihed.  It  iisually  occurs  from  the  patient,  whilst  walking,  striking 
his  toe  against  or  tripping  upon  a  stone,  when  he  is  suddenly  seized  witli 
acute  and  sickening  joain  in  the  knee,  often  so  severe  as  to  cause  him  to  fall 
to  the  ground.  Before  doing  this,  however,  he  is  conscious  of  having  strained 
or  otherwise  injured  the  joint.  On  examination  it  will  he  found  semiflexed, 
the  patient  heiug  unahle  to  extend  the  limb  properly,  and  every  effort  being 
attended  by  severe  pain.  In,  the  course  of  a  very  short  time  the  joint  becomes 
SAVoUen,  being  distended  by  synovial  secretion  ;  and  symptoms  of  subacute 
synovitis  are  speedily  superadded  to  the  original  injmy. 

This  accident,  originally  described  by  Hey,  and  since  investigated  by  Sir 
A.  Cooper  and  others,  occurs  in  consequence  of  the  semilunar  fibro-cartUage . 
slipping  away  from  luader  the  internal  condyle,  either  before  or  beliind  it, 
so  as  to  bring  the  surface  of  the  condyle  and  that  of  the  tibia  into  direct 
apposition.  The  severe  pain  that  is  always  experienced  is  owing,  in  all  pro- 
bability, to  the  nipping  of  the  loose  folds  of  synovial  membrane  that  lie  -within 
the  joint — the  so-called  mucous  and  alar  ligaments,  and  also  to  the  great 
stretching  of  the  ligaments  by  the  partial  displacement  of  the  bones. 

The  Reduction  may  be  effected  by  flexing  the  joint,  and  then,  when  the 
muscles  are  off  their  guard,  the  patient's  attention  being  directed  elsewhere, 
rapidly  extending  it  at  the  same  time  that  a  movement  of  rotation  is  com- 
municated to  the  leg.  The  evidence  of  complete  reduction  consists  in  the 
power  of  extending  the  articulation  being  regained  by  the  patient.  The 
synovitis  that  usually  follows  this  injury  requires  to  be  treated  by  local 
antiphlogistics  and  rest.  After  it  has  been  subdued,  the  patient  should  wear 
a  laced  knee-cap,  as  the  joint  will  be  weakened  and  liable  to  a  recurrence  of 
the  same  injury. 

Complicatioiis.— Dislocations  of  the  knee-joint  are  more  liable  to  serious 
complications  than  those  of  any  other  articulation.  Not  only  ai'e  the  liga- 
ments torn,  and  the  mriscles  injured,  but  sti'etching,  and  perhaps  laceration, 
,of  the  popliteal  vessels,  followed  by  gangrene  of  the  limb,  may  occur  ;  or  the 
joint  may  fall  into  a  state  of  suppiu'ative  and  destructive  inflammation,  as 
the  result  of  the  injury. 

Compound  Dislocation  of  the  Knee-joint  constitutes  one  of  the  most  serious 
injuries  to  which  the  limbs  are  liable ;  the  external  woimd  being  usually 
large,  ragged,  and  accompanied  by  the  protrusion  of  the  condyles  of  the 
femur,  with  much  laceration  of  the  soft  structures  in  the  Adcinity  of  the 
joint.  These  are  cases  that  certainly,  as  a  general  rule,  call  imperatively  for 
amputation ;  indeed.  Sir  A.  Cooper  regai-ds  this  injury  as  one  especially 
demanding  removal  of  the  Hmb.  Cases,  however,  have  occurred  in  which 
the  limb,  even  in  these  circumstance,  has  been  saved.  Hence,  if  the 
jDatient  be  young,  and  if  the  vessels  of  the  ham  do  not  aj)peai-  to  have  been 
seriously  injured,  the  wound  in  the  soft  parts  at  the  sanre  time  not  being 
very  extensive,  or  much  bruised,  an  attempt  may  mth  propriety  be  made 
to  save  the  joint.  In  a  case  of  compound  dislocation  of  the  knee  forwards 
in  a  boy,  the  late  Mr.  A.  White  sawed  off  the  projecting  end  of  the  femur 
which  protruded  through  the  ham,  and,  bringing  the  wound  together,  suc- 
ceeded in  saving  the  limb. 

The  Head  of  the  Fibula  has  occasionally,  though  very  rarely,  been  displaced 
by  the  application  of  direct  violence  to  it.    Boyer  and  Sanson  have  cacli 
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recorded  a  case  of  this  kmd.  One  such  case  has  occuiTed  to  me  in  my 
practice.  It  happened  in  a  gentleman  about  23  years  of  age,  who,  in 
descending  an  Alpine  slope  covered  with  snow,  fell  vnth  one  leg  bent 
forcibly  under  him,  so  that  he  came  domi,  as  it  were,  in  a  sitting  posture.- 
The  head  of  the  fibula  was  tliroAvn  back  off  the  articulating  surface,  and 
remained  permanently  in  its  new  situation.  The  limb  was  somewhat 
weakened,  so  that  the  patient  could  not  jump,  but  otherwse  he  sufl'ered  no 
inconvenience.  The  tendon  of  the  outer  hamstring  was  very  tense,  and  when 
I  saw  the  case,  some  length  of  time  after  the  accident,  its  traction  effectually 
prevented  all  attempts  at  reduction. 

Dislocations  op  the  Ankle  occur  in  consequence  of  displacement  of  the 
astragalus  fi-om  tlie  bones  of  the  leg,  whilst  it  contimies  to  preserve  its 
normal  connection  Avith  the  rest  of  the  foot.  These  dislocations  are  almost 
invariably  connected  with  fracture  of  the  lower  end  of  the  fibula,  or  of  the 
inner  malleolus.  In  fact,  on  looking  at  the  arched  cavity  into  which  the 
astragalus  is  received,  it  is  evident  that  this  bone  ca^i  scarcely  be  displaced 
laterally  without  fracture  of  one  side  of  this  arch.  In  considering  these 
dislocations  we  must,  in  accordance  with  the  general  nomenclature  of  similar 
accidents,  in  which  the  distal  part  is  always  said  to  be  displaced  from  the 
proximal,  look  upon  the  foot  as  being  dislocated  from  the  leg,  and  not  con- 
sider the  tibia  as  being  displaced  upon  the  foot.  The  direction  of  the 
dislocation  must  consequently  be  determined  by  the  position  into  which  the 
articular  surface  of  the  astragalus  happens  to  be  thrown.  It  is  necessary  to 
explain  this,  inasmuch  as  a  good  deal  of  ambiguity  occurs  in  surgical 
writings  from  the  same  accident  being  described  differently,  according  to  the 
view  taken  of  the  part  displaced.  Thus,  Sir  A.  Cooper  speaks  of  the  tibia 
as  being  dislocated  at  the  ankle ;  whUst  Boyer  and  others,  regarding  the  foot  as 
the  part  displaced,  have  described  the  same  injury  in  directly  opposite  terms. 

Dislocations  of  the  foot  from  the  bones  of  the  leg  may  take  place  in  foui? 
directions,  viz.,  laterally,  to  either  side ;  backwards  ;  or  forwards.  In  all  cases, 
the  injury  appears  to  be  occasioned  either  by  the  foot  being  twisted  under  the 
patient  in  jumping  or  running  ;  or  else  by  its  being  suddenly  arrested  by 
coming  into  contact  -with  the  ground  whilst  the  body  is  carried  forwards.  But, 
as  has  already  been  stated  at  p.  224,  tliese  twists  do  not  necessarily  occasion 
dislocation,  and  must  not  be  confounded  with  that  accident. 

The  dislocation  Outivards  is  of  most  frequent  occurrence.  In  it  the  inner 
malleolus  projects  forcibly  against  the  skin ;  there  is  a  dej^ression  above  the 
outer  ankle  cori-esponding  to  a  fracture  of  the  fibula ;  and  the  sole  of  the  foot 
is  turned  upwards  and  outwards,  the  inner  side  touching  the  gronnd,  whilst  the 
outer  edge  is  turned  up. 

In  the  dislocation  Inwards,  which  is  a  rare  accident,  and,  according  to  Sir 
A.  Cooper,  a  much  more  dangerous  one  than  that  just  described,  the  fibula 
is  not  fractured,  but  the  lower  end  of  the  tibia  is  splintered  off,  in  an  oblique 
manner  from  within  outwards.  The  outer  edge  of  the  sole  rests  against  the 
ground,  and  the  inner  side  is  turned  up. 

The  Reduction  of  these  lateral  displacements  is  readily  effected  by  simple 
traction  into  proper  position ;  leg-splints  with  lateral  foot-pieces  must  then  be 
put  on,  or  Dupuytren's  splint  may  be  applied  on  the  same  side  as  the  disloca- 
tion, opposite  to  that  on  which  the  evers'ion  of  the  foot  takes  place. 

In  the  dislocation  of  the  foot  Backwards,  the  deltoid  ligament  is  ruptured, 
the  fibula  broken  in  the  usual  situation,  and  the  tibia  thrown  forwards  on  the 
navicular  and  internal  cuneifonn  bones  ;  the  foot  is  consequently  shortened 
and  the  heel  rendered  more  projecting. 
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The  dislocation  Forwards,  in  wMcli  the  foot  is  lengthened,  and  the  tibia 
thrown  upon  the  uj^per  and  posterior  sui-face  of  the  os  calcis,  behind  the  astra- 
galus, is  an  accident  so  rare  as  seldom  to  have  been  witnessed,  although 
described. 

In  the  Treatment  of  these  antero-posterior  displacements  of  the  ankle, 
traction  of  the  foot  in  a  proper  dii-ection,  the  leg  being  fixed  and  flexed  upon 
the  thigh,  will  readily  be  attended  by  replacement  of  the  bones  ;  the  appli- 
cation of  lateral  splints  being  afterwards  sufficient  to  keep  the  parts  in  proper 
position. 

ComjMund  Dislocations  of  the  Ankle-joint  are  serious  and  by  no  means  un- 
frequent  accidents,  the  displacement  occurring  in  the  same  direction  and  from 
the  same  causes  as  the  simjDle  forms  of  injury. 

The  Treatment  of  compound  dislocations  of  the  ankle-joint  must  depend 
to  a  considerable  extent  upon  the  amoimt  of  laceration  of  the  soft  parts,  and 
the  condition  of  the  bonea  forming  the  arch  of  the  joint.  If  the  wound  in 
the  soft  parts  be  inconsiderable  in  extent,  clean  cut,  and  -vvith  little  injury 
to  the  bones,  the  limb  should  be  placed  on  a  M'Intyre's  splint;  and  the  lips 
of  the  wound,  being  well  cleaned,  brought  together  by  strapping,  or  covered 
by  Hut  soaked  in  coUodion  ;  evaporating  lotions  may  then  be  appUed,  the 
constitutional  condition  of  the  patient  carefully  attended  to,  and  the  case 
treated  in  much  the  same  way  as  a  compoimd  fracture.  In  many  instances 
this  plan  will  suffice,  and  the  patient  will  recover  with  a  stiff  but  useful  limb, 
the  joint  being  only  partially  anchylosed. 

If,  however,  the  bones  be  projecting  and  comminuted,  and  the  wound 
more  extensively  lacerated,  the  question  of  amputation  ■will  necessarily  arise. 
In  many  cases,  the  operation  may  be  dispensed  with  by  adopting  the  treat- 
ment recommended  by  Hey,  of  sawing  off  the  malleoli,  removing  splinters 
of  bone,  cleaning  the  woimd,  bringing  together  its  edges  by  simple  dressing, 
and  supporting  the  limb  at  the  same  time  upon  a  M'Intyre's  splint.  If  the 
joint  be  still  more  seriously  injured,  the  posterior  tibial  artery  torn,  or  the 
foot  greatly  contused,  or  if  the  patient's  constitution  be  shattered  and  irritable, 
recourse  should  be  had  to  primary  amputation.  I  believe,  however,  that  the  dis- 
inclination on  the  part  of  Surgeons  to  amputate  in  these  cases,  O'wing  to  the 
strong  expression  of  opinion  by  Sir  A.  Cooper  in  favour  of  the  attempt  to 
save  the  limb,  has  in  many  cases  been  carried  to  such  an  extent  as  seriously  to 
endanger  the  patient's  life.  Secondary  amputation  may  be  rendered  necessary 
in  consequence  of  gangrene,  erysipelas,  or  extensive  suppuration. 

Dislocations  of  the  Astragalus. — The  astragalus  is  occasionally  dis- 
placed from  its  coimection  with  the  bones  of  the  leg  above,  and  with  those 
of  the  tarsus  below,  being  thrown  either  forwards  or  hackwards,  the  dis- 
placement forwards  happening  far  more  frequently  than  that  in  the  opposite 
direction.  In  the  dislocation  forwards,  the  head  of  the  bone  may  be  thrown 
either  outwards  or  inwards;  but  I  do  not  think  there  is  any  evidence  to 
show  that  complete  lateral  dislocation  of  this  bone  can  occur  irrespective  of 
displacement  forwards ;  the  so-called  lateral  dislocations  being  displacements 
of  the  bone  forwards,  with  twists  to  one  or  the  other  side.  The  dislocation 
Forwards,  with  lateral  inclination,  may  either  be  com^plete  or  incomplete.  When 
it  is  complete,  the  bone  is  thrown  out  of  its  bed  on  the  calcimeum,  and 
separated  from  its  coimections  with  the  malleolar  arch  above  and  the  scaphoid 
in  front,  being  forced  in  front  of  the  tarsus,  and  lying  upon  the  scaphoid  and 
cuneiform  bones.  When  the  dislocation  is  incomplete,  the  head  is  separated 
from  the  scaphoid,  and  is  thrown  up  on  the  external  cuneiform  or  cuboid  bones, 
the  body  of  the  astragalus  maintaining  its  connexions  with  the  malleolar  arch 
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and  OS  calcis.  The  dislocation  BacJcwards  is,  I  believe,  always  com'plete.  In  the 
luxation  backwards  there  is  no  rotation  of  the  bone,  wliich  is  thrown  dii'cctly 
behind  the  tibia,  in  the  space  between  it  and  the  tendo  Achillis. 

These  dislocations  invariably  happen  from  falls  npon  or  twists  of  the  foot ; 
more  pai-ticuhu-ly  when  it  is  in  a  state  of  extension  upon  the  leg.  When  the 
foot  is  in  this  position,  the  lower  end  of  the  tibia  either  breaks  off  on  the  ap- 
plication of  sufficient  violence,  or  the  head  of  the  astragalus  is  forced  out  of  the 
cavity  of  the  scaphoid  and  its  bed  on  the  os  calcis  ;  the  particular  kind  of  dis- 
placement that  occui-s  depending  x\pon  the  direction  in  which  the  force  is 
acting  tmd  in  which  the  foot  is  twisted.  And,  as  the  foot  is  more  frequently 
twisted  inwai-ds,  the  head  of  the  astragalus  is  thrown  outwards.  Dislocation 
of  the  astriigiilus  differs  from  dislocation  of  the  foot  in  this — that  when  the  foot 
is  dislocated,  the  astragalus,  though  thrown  out  from  under  the  malleolar  arch, 
preserves  its  connections  with  the  rest  of  the  tarsus  ;  whilst  these  are  always 
broken  tkrough  when  the  astragalus  is  the  bone  dislocated,  even  though  it  have 
not  completely  escaped  from  between  the  malleoli. 

The  dislocation  of  the  astragalus  foriuards,  with  twist  of  the  bone  inwards, 
is  said- to  be  of  most  common  occurrence  :  I  have,  however,  more  frequently 
witnessed  that  form  of  accident  in  which  the  bone  is  thrown  somewhat  out- 
wards as  well  as  forwards.  In  either  case  the  displaced  bone  forms  a  distinct 
tumour  upon  the  instep,  in  the  outline  of  which  the  form  of  the  astragalus  can 
be  distinctly  made  out.  Over  this,  the  skin  is  so  tightly  di-awn  as  often  to 
appear  to  be  on  the  point  of  bursting.  When  the  bone  is  thrown  somewhat 
inwards  the  foot  is  tm'ned  outwards,  and  the  internal  malleolus  projects  dis- 
tinctly. When  the  astragalus  is  thi-own  outwards,  disj)lacement  of  the  foot  in 
an  inward  direction,  with  great  projection  of  the  lower  end  of  the  fibula, 
takes  place.  In  some  cases,  fracture  of  the  neck  of  the  astragalus  is  con- 
joined with  these  dislocations  ;  and  not  tmcommonly  the  luxation  is  com- 
poimd  from  the  very  first,  or  speedily  becomes  so  if  left  unreduced,  in 
consequence  of  the  sloughing  of  the  skin  which  covers  the  anterior  surface 
of  the  bones,  the  exposed  portion  of  which  undergoes  necrosis,  and  perhaps 
eventual  exfoliation. 

The  dislocation  backwards,  into  the  hollow  under  the  tendo  Achillis,  is  of 
rare  occurrence,  there  being  but  seven  recorded  instances  of  tliis  accident.  In 
the  majority  of  these  there  was  displacement  of  the  bone  inwards,  as  well  as 
backwards.  In  these  cases  the  diagnosis  is  easy,  as  the  bone  forms  a  distinct 
prominence,  which  can  be  felt  tmder  the  tendo  Achillis. 

In  many  cases  the  dislocation  of  the  astragalus  is  not  altogether  complete, 
the  imder  surface  of  the  tibia  not  coming  into  direct  contact  with  the  upper 
surface  of  the  os  calcis  ;  a  portion  of  the  astragalus  stUl  intervening  between 
these  bones. 

Treatment. — The  rediiction  of  the  dislocation  forwards,  whether  attended  by 
lateral  displacement  or  not,  varies  greatly  in  the  facility  of  its  execution  ;  in 
some  instances  being  effected  with  the  greatest  possible  ease,  in  others  being 
attended  by  almost  insurmountable  difficulties.  This  difference  in  the  facility 
of  reduction  depends,  I  think,  on  whether  the  dislocation  is  complete  or  not. 
When  the  asti-agalus  is  not  completely  thrown  from  under  the  arch  formed  by 
the  bones  of  the  leg,  a  portion  of  it  being  still  entangled  between  their  articular 
surfaces  and  that  of  the  calcaneum,  it  may  usually  be  readily  reduced  by 
relaxing  the  muscles  of  the  calf,  and  pushing  the  bone  back  into  its  proper 
position.  But  when  the  astragalus  is  completely  dislocated,  the  upper  surface 
of  the  calcaneum  is  drawn  up  under  the  arch  of  the  malleoli  by  all  the  strength 
of  the  muscles  that  pass  from  the  leg  to  be  inserted  iuto  the  foot.    In  these 
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circumstances,  in  order  that  reduction  take  iilace,  it  is  necessary  first  of  all  to 
separate  the  articular  surfaces  to  such  an  extent  as  to  admit  of  the  astragalus 
heing  j^ushed  hack  into  its  socket :  this  is  almost  imiDOSsible,  owing  to  the  great 
perpendicular  thickness  of  this  bone,  to  the  extent  to  which  it  is  consequently 
necessary  to  draw  down  the  foot,  and  to  the  little  purchase  that  can  be  obtained 
on  it.  In  such  cases  as  these,  reduction  has  been  gi-eatly  facilitated  by  the 
division  of  the  tendo  AchiLlis,  by  which  simple  operation  the  whole  strain  of 
the  muscles  of  the  calf  is  taken  off. 

If  reduction  be  stUl  impracticable,  and  the  bone  continue  to  be  unreduced 
and  irreducible  on  the  dorsvun  of  the  foot,  what  should  then  be  done  ?  Two 
courses  present  themselves  to  the  Sui-geon  ;  either  at  once  to  cut  do^vn  upon 
the  astragalus  and  to  remove  it  from  its  new  position ;  or  to  adopt  a  palliative 
treatment — to  put  the  limb  at  rest  on  a  splint,  to  apply  evaporating  lotions, 
and  to  wait  the  result,  acting  according  to  circumstances  as  they  develope 
themselves.  In  some  rare  cases  the  displaced  astragalus  has  given  rise  to 
comparatively  little  inconvenience  ;  but  tliis  can  seldom  be  expected.  If  the 
dislocation  have  been  in  the  direction  forwards,  the  skin  will  usually  slough, 
and  then  a  portion  of  the  exposed  osseous  surface,  which  will  probably  necrose, 
may  be  excised,  or  the  whole  of  the  astragalus  may  be  dissected  out  by  freely 
exposing  it  and  severing  its  ligamentous  attachments  ;  the  patient  recovering 
with  a  somewhat  stiffened,  but  still  useful  joint.  This  plan  appears  to  be 
safer  than  excising  the  bone  in  the  first  instance,  so  soon  as  the  dislocation  has 
been  found  to  be  ii-reducible. 

In  luxation  backwards,  the  bone  has  not  hitherto  to  my  knowledge  been 
reduced,  except  in  one  case  wliich  occurred  in  University  College  Hospital, 
and  in  which  the  tibia  and  fibula  were  also  fractured.  It  is  by  no  means  im- 
probable that  subcutaneous  division  of  the  tendo  Achillis  may  in  future  enable 
the  Sitrgeon  to  effect  reduction.  The  result  is,  however,  satisfactory,  even 
though  the  bone  be  not  reduced,  the  patient  recovering  with  a  useful  foot.  If 
the  dislocation  be  left  unreduced,  the  soft  parts  covering  the  bone  may 
slough,  as  happened  in  a  case  recorded  by  Dr.  Williams  of  Dublin,  in  which, 
the  bone  was  consequently  extracted. 

In  Compound  Dislocation  of  the  Astragalus  (Fig.  161),  the  rule  of  practice 
must  depend  upon  the  extent  of  injiuy.  If  the  integuments  have  merely 
been*  rent  in  consequence  of  the  tension  to  which  they  have  been  subjected 


wound  in  the  simplest  manner,  allowing  it  to  heal  by  granulation.  If  the  bone 
be  irreducible,  it  is  a  question  whether  it  should  be  left  or  dissected  out.  If 
it  be  left,  the  wound  in  the  integuments  will  certainly  extend  by  a  sloughing 
process,  the  bone  will  inflame  and  become  carious  or  necrosed,  exfoliating  in 


Fig.  161. — Dissection  of  Foot  in  Compound  Dislocation 
of  Astragalus  outwards. 


by  the  outward  pressure 
of  the  displaced  bone,  an 
attempt  must  be  made 
to  reduce  the  dislocation, 
aided,  if  necessary,  by  the 
division  of  the  tendo 
Achillis  ;  and,  if  tliis  be 
effected,  to  close  the  wound 
by  the  first  intention.  If 
the  bone  be  comminuted 
as  well  as  dislocated,  the 
proper  practice  will  be  to 
remove  the  loosened  frag- 
ments, and  to  dress  the 
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fragments,  and  the  patient  will  only  recover  after  a  prolonged,  tedious,  and 
dangerous  course  of  treatment.  In  tliese  cir-cumstances,  therefore,  it  appears  to 
me  that  the  simpler  and  safer  plan  both  to  limb  and  life  consists  in  enlarging 
the  wound  in  proper  directions,  so  as  to  dissect  out  the  iiTeducible  astragalus, 
and  then  bringing  the  articulating  surfaces  into  contact,  dressing  the  parts 
lightly,  and  trusting  to  the  formation  of  a  new  joint  between  the  tibia  and  the 
03  calcis.  So,  also,  if  a  simple  dislocation  of  the  astragalus  become  compoimd 
in  consequence  of  the  sloughing  of  the  superjacent  tense  integuments,  the  ex- 
posed and  necrosing  bone  should  be  removed  in  part  or  in  whole,  according  to 
the  circumstances  of  the  case.  If  together  with  the  dislocation  of  the  astragalus, 
the  foot  be  extensively  crushed,  amputation  may  be  required  either  at  the 
ankle-joint  or  at  some  convenient  part  of  the  leg. 

Dislocations  of  the  other  Tarsal  Bones  are  of  extremely  rare  occur- 
rence.   Most  of  these  bones,  however,  have  been  found  luxated  at  times. 

The  Calcaneum  and  Scaphoid,  carrying  with  them  the  rest  of  the  foot,  are 
sometimes  dislocated  fi'om  the  astragalus,  which  is  left  in  situ  imder  the 
malleolar  arch.  In  these  dislocations  the  bone  may  be  displaced  in  either 
lateral  direction — outwards  or  inwards.  The  Treatment  consists  in  the  flexion 
of  the  leg  and  attempts  at  reduction  by  extension  of  the  foot  in  the  ordinary 
way.  If  moderate  extension  fail  in  efl'ecting  reduction,  M.  Pallsel  has  recom- 
mended the  division  of  the  tendo  Achillis,  and,  if  necessary,  of  the  posterior 
tibial  tendon,  as  a  means  of  facilitating  this,  on  the  same  principle  in  which  it 
has  been  done  in  dislocation  of  the  astragalus  itself. 

The  Calcaneum  has  been  dislocated  laterally  from  its  connection  with  the 
cuboid  in  consequence  of  falls  from  a  height,  the  sufferer  alighting  upon  his 
heel.  Chelius  mentions  a  case  in  which  this  bone  was  dislocated  by  the  effort 
of  drawing  off  a  tight  boot.  Reduction  seems  to  be  readily  efi"ected  by  relaxing 
the  muscles,  and  pressing  the  bone  back  into  its  proper  position. 

The  Scaphoid  and  Cuboid  Bones  have  been  found  to  be  dislocated  upwards,  in 
consequence  of  a  person  jumping  from  a  height  and  alighting  upon  the  baU  of 
the  foot.  In  these  instances  the  limb  is  shortened  and  curiously  distorted,  the 
toes  pointing  downwards,  and  the  arch  of  the  instep  being  increased  so  as  to 
resemble  closely  enough  the  deformity  of  club-foot.  Reduction  may  be  effected 
by  drawing  and  pressing  the  parts  into  position. 

The  Great  Cimeiform  Bone .  has  occasionally  been  foimd  to  be  dislocated. 
Sir  A.  Cooper  mentions  an  instance  of  this  kind.  If  reduction  be  not  effected 
by  pressing  the  bone  into  its  position,  no  great  evil  appears  to  result  to  the 
patient,  the  motions  of  the  limb  not  being  seriously  interfered  with. 

Sometimes  the  tarsal  joints  are  extensively  torn  open  -without  any  one  bone 
being  distinctly  dislocated.  I  have  seen  this  happen 'to  a  yoimg  man  who  caii"ht 
his  foot  between  the  spokes  of  a  revolving  wheel,  in  whom  the  foot  was  violently 
bent  and  twisted,  and  all  the  tarsal  joints  more  or  less  torn  open.  Those  between 
the  scaphoid  and  cuneitbrm  bones,  the  calcaneo-cuboid  and  calcaneo-astragaloid 
as  well  as  the  ankle-joint  itself,  were  especially  injured,  so  as  to  necessitate 
amputation. 

Dislocation  op  the  Metatarsal  Bones,  though  excessively  rare,  from 
the  manner  in  which  these  bones  are  locked  into  the  tarsus,  and  retained  by  short 
and  strong  ligaments,  yet  occasionally  occurs  ;  instances  being  recorded  by 
Dupuytren  and  Smith.  Listen  also  mentions  a  case  of  luxation  of  the  meta- 
tarsal bone  of  the  great  toe  from  dii-ect  violence.  Tufnell  records  a  case  of 
luxation  downwards  and  backwards  of  the  inner  three  metatarsal  bones,  from  a 
fall  upon  the  leg  by  a  horse  rolling  on  its  rider.  Two  cases  have  occurred  in 
my  practice,  in  one  of  ^vliich,  by  the  pressure  of  a  "turn-table"  on  a  railway. 
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tlie  outer  three  metatarsal  bones  were  dislocated  downwards.  In  the  other,  in 
consequence  of  a  horse  falling  and  rolling  on  its  rider,  there  were  a  compound 
dislocation  of  the  first  and  a  simple  dislocation  of  the  fourth  metatai-sal  bone. 
The  question  of  amputation  wUl  always  present  itself  in  these  cases,  and 
must  be  detei-mined  on  general  principles,  by  the  age  of  the  patient,  and  the 
extent  of  injiuy  to  the  soft  parts. 

Luxations  of  the  Phalanges  of  the  Toes  but  rarely  happen,  and  present  nothing 
special  in  nature  or  treatment. 
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CHAPTER  XXIL 


INJURIES  OF  THE  HEAD. 
The  consideration  of  Injuries  of  the  Head  is  one  of  the  most  important 
studies  that  can  engage  the  Surgeon's  attention.  The  importance  attached  to 
it  is  not  so  much  due  to  the  special  considerations  connected  with  the  mere 
injury  of  the  scalp  and  skull,  as  to  the  effects  that  are  produced  as  the  result  of 
the  implication  of  the  brain  and  its  membranes,  in  many  cases  directly,  and  in 
others  indirectly  and  remotely,  owing  to  the  anatomical  coimections  and  con- 
sequent close  pathological  sympathies  that  subsist  between  the  external  and 
intemarl  structiu'es  of  the  head.  In  consequence  of  this  tendency  to  cerebral 
complication,  it  is  of  the  first  moment  in  practice  to  study  these  injuries  as  a 
whole,  with  special  regard  to  the  affections  of  the  encephalon  that  are  produced 
by  them,  and  fi'om  wliich  the  injury  of  the  scalp  and  the  fracture  of  the  skull 
derive  the  greater  part  of  their  importance.  It  is  therefore  necessary,  in  the 
first  instance,  to  be  acquainted  with  the  nature  and  treatment  of  the  principal 
forms  of  cerebral  affection  that  supervene  upon  these  accidents,  before  we  pro- 
ceed to  study  the  special  nature  and  peculiar  modifications  of  treatment  required 
by  the  conditions  that  occasion  them. 

CEREBRAL  COMPLICATIONS  OF  INJURIES  OF  THE  HEAD. 

These  may  be  prinrary  or  secondary.  There  are  tliree  principal  Primary 
States  of  Functional  Disturbance  arising  from  injiuy  to  which  the  brain  is  subject, 
viz.,  1.  Concussion,  2.  Compression,  and  3.  Cerebral  In-itation.  Anyone  of  these 
may  be  followed  by,  or  be  complicated  with,  inflammatory  actions  of  various 
kinds,  that  derive  much  of  their  peculiar  characteristics  from  the  conditions  with 
which  they  are  associated,  and  from  the  injuries  by  which  they  are  occasioned. 

In  describing  these  different  conditions,  we  are  compelled  to  define  the 
symptoms  that  characterise  them  more  distinctly  than  is  the  case  in  actual 
practice,  where  they  are  not  so  closely  individualised,  but  become  merged 
together  to  a  considerable  extent. 

1.  Concussion  of  the  Brain. — Concussion,  or  stunning,  appears  to  be  a 
shock  communicated  to  the  nervous  system  from  the  application  of  sucli  ex- 
ternal violence  as  will  produce  commotion  of  the  substance  of  the  brain,  or 
interfere  with  the  cii-culation  through  it  ;  in  consequence  of  which  its  fimctions 
become  temporarily  suspended,  usually  in  a  slight  and  transitory  degree,  but 
occasionally  to  such  an  extent  that  the  patient  does  not  rally  for  many  hours  from 
the  depressed  state  into  which  he  is  thrown,  and  perhaps  sinks  Trtdthout  recovery. 

The  Pathology  of  concussion  of  the  brain  is  very  obscure.    The  reason  of 
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this  is  obvious ;— few  people  die  from  simple  concussion.  In  those  cases  in 
which  death  has  occurred  from  other  causes  during  a  state  of  cerebral  concus- 
sion, it  has  been  found  that  the  disturbance  of  the  functions  of  the  brain  con- 
stituting concussion  has  been  due  to  actual  lesion  of  its  substance.  In  some 
cases,  congestion  has  been  found  in  the  vessels  of  the  brain  and  its  merabranes. 
In  othei-s,  again,  portions  of  the  cerebral  substance,  varying  in  size  from  points  to 
patches  an  inch  or  more  in  diameter,  have  been  found  to  be  disintegrated  and 
more  or  less  ecchymosed.  In  the  more  severe  and  fatal  cases  of  concussion  of 
the  brain,  it  mil  be  found  that  the  cerebral  substance  is  disorganised  to  a  much 
greater  extent  than  this  ;  in  fact,  in  these  cases  those  conditions  of  the  brain 
that  are  chai-acteristic  of  contusion  become  apparent. 

The  Signs  of  concussion  vary  according  to  the  severity  of  the  injury  to  the 
brain.  In  the  slighter  cases,  the  patient  may  merely  feel  giddy  and  confused 
for  a  few  minutes.  In  others,  again,  consciousness  is  not  affected,  but  he  feels 
faint  and  weak,  being  imable  to  stand.  In  the  more  severe  forms — in  that 
degree,  indeed,  which  usitally  accompanies  any  severe  injury  of  the  head — the 
surface  becomes  cold  and  pale ;  the  sufferer  is  motionless  and  insensible,  or  only 
answer's  when  spoken  to  in  a  loud  voice,  relapsing  again  into  speedy  insensi- 
bility, or  rather  semi-consciousness ;  the  pulse  is  feeble,  the  pupils  are  contracted, 
and  the  sphincters  usually  relaxed ;  the  limbs  are  flaccid,  and  muscular  power  is 
lost.  After  this  condition,  which  is  the  first  stage  of  concussion,  has  lasted  for 
a  few  minutes  or  hours,  according  to  the  severity  of  the  shock,  the  second  stage 
comes  on  ;  the  circulation  gradually  re-establishing  itself,  the  pulse  becoming 
fuller,  and  the  surface  warmer.  About  this  time  the  patient  very  commonly 
vomits ;  the  straining  accompanying  this  effort  appears  to  be  of  service  in 
stimulating  the  heart's  action,  and  driving  the  blood  with  more  vigour  to  the 
paralysed  brain,  thus  tending  to  restore  its  functions  ;  and  we  accordingly  find 
that,  after  vomiting  has  occurred,  the  sufferer  quickly  rallies.  In  the  more 
severe  cases  the  symptoms  that  have  just  been  described  are  so  strongly  marked 
that  the  patient  appears  to  be  moribund  ;  there  is  complete  prostration  of  all 
nervous  and  physical  power ;  the  surface  being  cold  and  death-like,  the  eyes 
glassy,  the  pupils  either  contracted  or  widely  dilated,  the  pulse  scarcely  percep- 
tible and  intermittent.  In  this  state  the  patient  may  lie  for  hours,  recovery 
being  slow,  and  the  concussion  mergiag  into  some  other  and  perhaps  more 
serious  affection  of  the  nervous  centres  ;  or,  indeed,  in  some  cases,  speedily 
terminating  in  death,  apparently  by  failure  of  the  heart's  action. 

The  Terminations  of  concussion  are  various.  We  have  already  seen  that  in 
some  cases  this  affection  may  speedily  give  way  to  complete  recovery ;  although 
slight  headache,  some  degree  of  giddiness,  confusion  of  thought,  and  inaptitude 
for  mental  occupation,  may  last  for  a  few  days  before  the  mental  powers  are 
completely  re-established.  In  other  cases,  again,  the  concussion  may  rapidly 
terminate  in  the  patient's  death ;  but  between  these  conditions  there  are  several 
intermediate  states.  Thus,  the  recovery  may  be  complete,  hut  a  permanently 
irritable  state  of  braia  may  be  left ;  the  patient,  though  capable  of  the 
ordinary  duties  of  Hfe,  becoming  readily  excited  by  slight  excesses  in  diet  or  in 
the  use  of  stimiilants,  or  by  mental  emotion,  though  not  of  an  inordinate 
intensity.  Individuals  thus  affected,  suffering  from  a  pretematuraUy  irritable 
brain,  frequently  die  suddenly  in  the  course  of  a  few  months,  or  a  year  or  two 
after  the  receipt  of  the  injury. 

In  other  cases  the  recovery  continues  to  be  incomplete  ;  although  the  patient 
may  be  enabled  to  follow  his  usual  occupation,  and  to  mix  in  the  ordinary 
business  of  life,  yet  his  state  is  a  precarious  one,  the  brain  being  liable  to  the 
occurrence  of  inflammatory  disease  on  the  slightest  exciting  cause.    In  such 
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cases  as  these,  tliere  is  frequently  a  certain  degree  of  impairment  of  mental 
power,  the  memory  failing  either  generally  or  in  certain  important  points,  as 
with  reference  to  dates,  persons,  places,  or  language.  The  speech  is  perhaps 
indistinct  and  stuttering.  Amaui-osis  of  one  or  hoth  eyes,  with  perhajts 
squinting  or  paralyis  of  the  eyelid,  may  be  left.  The  hearing  may  he  impaired, 
or  noises  of  various  kinds  set  up  in  the  ears.  There  may  be  diminution  or  loss 
of  muscular  and  of  virile  power,  especially,  as  Hennen  observes,  in  those  cases 
in  which  the  injury  has  been  iniiicted  ujion  the  back  of  the  head  ;  and  Holber- 
ton  has  noticed  that,  when  the  medulla  oblongata  has  been  injured,  the  pulse 
may  continue  preternaturally  slow — an  observation  which  I  have  had  several 
opportunities  of  confh-miag  in  injuries  both  of  the  medulla,  the  pons,  and  the 
crura  cerebri.  For  these  symptoms  to  occur,  it  is  by  no  means  necessary  that  the 
original  local  injiuy  should  have  been  a  severe  one.  In  some  cases,  iu  railAvay 
accidents  more  especially,  or  in  falls  from  a  height,  the  whole  nervous  system 
appears  to  be  jarred  and  concussed  without  any  wound  or  apparent  sign  of  ex- 
ternal injury  of  the  head.  At  first,  the  symptoms  of  concussion  are  but  slight, 
perhaps  even  none  are  apparent,  and  the  sufferer  congratulates  himself  on  his 
escape  ;  but  gradually  impairment  of  nervous  power,  manifesting  itself  in  one 
or  other  of  the  ways  just  mentioned,  comes  on,  and  the  health  contiuues  broken 
through  life. 

In  other  cases,  again,  the  symptoms  of  concussion  may  gradually  terminate  in 
those  of  compression ;  and  not  imfrequently  the  reaction  that  comes  on,  passing 
beyond  the  bounds  that  are  necessary  for  the  re-estabHshment  of  the  healthy 
functions  of  the  brain,  terminates  in  an  inflammatory  condition  of  this  organ. 
Liston  has  truly  observed,  that  no  injury  of  the  head  is  too  trivial  to  be 
despised,  or  too  serious  to  be  despaired  of. 

2.  Compression  of  the  Brain. — This  is  a  common  condition  in  injuries  of 
the  head,  arising  as  it  does  fi'om  a  great  variety  of  causes  : — from  the  pressure 
of  a  portion  of  bone,  of  blood  extravasated,  or  of  pus  formed  within  the  skull, 
or  from  a  foreign  body  lodged  there.  In  whatever  way  occasioned,  however, 
the  symptoms,  although  presenting  some  differences,  are  tolerably  constant. 
The  patient  lies  in  a  state  of  coma,  stupor  or  lethargy,  being  paralysed  more  or 
less  completely,  heavy,  insensible,  and  drowsy,  not  answering  when  spoken  to, 
or  only  when  addressed  in  a  loud  voice,  and  perhaps  shaken  at  the  same  time. 
The  breathing  is  carried  on  slowly  and  deeply,  -with  a  stertorous  or  snoring 
noise,  and  usually  a  peculiar  blowing  of  the  lips.  The  stertor  appears  to  be 
owing  to  paralysis  of  the  velum  pendulum  palati,  which,  hanging  down  as  an 
inanimate  curtain,  is  thrown  into  vibrations  during  expiration  by  the  passage 
of  the  air  across  it ;  the  distension  of  the  cheeks  and  blowing  of  the  lips  are 
due  to  the  loss  of  tonicity  iu  these  structtires.  One  or  both  pupils  are  dilated  ; 
the  prdse  is  full,  often  slow  ;  the  faeces  pass  involimtary,  from  paralysis  of  the 
sphincter  ani,  and  the  uiine  is  not  uncommonly  retained,  from  jDaralysis  of  the 
bladder  ;  the  skin  may  be  cool,  but  in  many  cases,  on  the  contrary,  is  rather 
hot  and  perhaps  perspiring.  Not  imfrequently  this  state  of  stupor  alternates 
with  paroxysms  of  delirium,  or  of  local  convulsive  action. 

TMs  state  of  coma  may  become  complicated  by  the  occurrence  of  symptoms 
of  inflammation  :  and,  tmless  the  cause  that  produces  the  compression  be 
removed,  it  usually  terminates  speedily  in  death,  the  patient  gradually 
sinking  into  more  complete  imconsciousness,  and  dying  in  an  apoplectic  con- 
dition. In  other,  but  much  rarer  cases,  the  coma  maj'^  continue  almost  an 
indefinite  time,  for  many  weeks  or  even  months,  until  the  compressing  cause  is 
removed,  when  the  patient  may  recover  consciousness,  and  the  symptoms  sud- 
denly disappear. 
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The  I>ia(jnosis  between  concussioyi  and  coma  has  been  sufficient!}'  indicated  in 
the  preceding  description  of  these  two  conditions  not  to  require  special  mention 
here.  But  it  must  be  remembered  that,  in  many  cases,  one  state  merges  into 
the  other,  so  that  the  symptoms  are  not  so  distinctly  marked  as  iias  been 
indicated,  and  they  are  more  especially  obsciu'ed  when  associated  with  inflam- 
matory action. 

3.  Cerebral  Irritation.— The  third  form  of  primary  cerebral  disturbance 
which  is  met  with  in  injuries  of  the  head,  difters  very  remarkably  fi'om  both  the 
preceding.  In  it  the  patient  presents  symptoms  neither  of  concussion  nor  of 
compression,  nor  is  there  any  combination  of  the  phenomena  characterising 
these  two  states  ;  but  the  symptoms  are  altogether  peculiar.  For  convenience 
of  description,  they  may  be  divided  into  two  groups,  the  bodily  and  the  mental. 

The  Bodily  Symptoms  are  as  follow.  The  attitude  of  the  patient  is  peculiar 
and  most  characteristic  : — he  lies  on  the  side,  and  is  ciuded  up  in  a  state  of 
general  flexion.  The  body  is  bent  forwards,  the  knees  are  drawn  up  on  the 
abdomen,  the  legs  bent,  the  arms  flexed,  and  the  hands  drawn  in.  He  does  not 
lie  motionless,  but  is  restless,  and  often,  when  irritated,  tosses  himseK  about. 
But,  however  restless  he  may  be,  he  never  stretches  himself  out  nor  assumes  the 
supine  position,  but  invariably  reverts  to  the  attitude  of  flexion.  The  eyelids 
are  firmly  closed,  and  he  resists  violently  every  eff'ort  made  to  open  them  ;  if 
this  be  effected,  the  pupils  T\dll  be  found  to  be  contracted.  The  surface  is  pale 
and  cool,  or  even  cold.  There  is  no  heat  of  head.  The  pulse  is  small,  feeble, 
and  slow,  seldom  above  70.  The  sphincters  are  not  usually  affected,  and  the 
patient  will  pass  urine  when  the  bladder  requires  to  be  emptied  ;  there  may, 
however,  though  rai'ely,  be  retention. 

The  Mental  State  is  equally  peculiar.  Irritability  of  mind  is  the  prevailing 
characteristic.  The  patient  is  imconscious,  takes  no  heed  of  what  passes,  unless 
called  to  in  a  loud  tone  of  voice,  when  he  shows  signs  of  irritability  of  temper, 
or  frowns,  turns  away  hastily,  mutters  indistinctly,  and  grinds  his  teeth.  It 
appears  as  if  the  temper,  as  much  as  or  more  than  the  intellect,  were  affected  in 
this  condition.    He  sleeps  without  stertor. 

The  course  taken  by  these  symptoms  is  as  follows.  After  a  period  varying 
from  one  week  to  three,  the  pulse  improves  in  tone,  the  temperature  of  the 
body  increases,  the  tendency  to  flexion  subsides,  and  the  patient  lies  stretched 
out.  The  mental  state  also  changes.  Irritability  gives  way  to  fatuity  ;  there 
is  less  manifestation  of  temper,  but  more  weakness  of  mind.  Recovery  is 
slow,  but,  thoitgh  delayed,  may  at  length  be  perfect  ;  although  in  these,  as  in  all 
other  cases  of  cerebral  disturbance,  ulterior  consequences  may  be  manifested. 

This  form  of  cerebral  disturbance  may,  from  the  peculiar  irritability  that 
characterises  it,  be  with  propriety  termed  cerebral  irritation. 

The  symptoms  that  have  just  been  described  usually  follow  blows  upon  the 
temple  or  forehead,  and  probably  in  many  cases  may  arise  from,  or  are  associated 
with,  lacerations  of  the  cerebral  substance,  more  especially  of  the  grey  matter. 

The  substance  of  the  brain  may  be  contused  or  bruised  by  blows  upon  the 
head.  This  condition  of  the  brain  may  occur  either  at  the  seat  of  injiuy, 
or  as  the  result  of  contrecoup,  at  an  opposite  point  in  the  cerebral  hemisphere. 
Being  struck  on  the  right  side  of  the  head,  the  patient  may  suAct  from  contu- 
sion of  the  opposite  part  of  the  left  hemisphere,  or  vice  versd.  In  this  injmy 
of  the  cerebral  substance,  we  have  many  of  the  symptoms  that  are  charac- 
teristic of  cerebral  irritation  ;  but  in  addition  to  tliem  it  will  occasionally 
liappen  that  there  is  more  or  less  coma,  in  consequence  of  extravasation  of 
blood,  or  there  may  be  paralysis,  facial  or  hemiplegic.  In  other  circimistances, 
or  possibly  associated  with  these  conditions,  there  may  be  convulsive  move- 
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ments  more  or  less  epileiJtiiorin  in  character.  These  may  he  confined  to  tlie 
face,  may  extend  to  the  jjaralysed  limbs,  or  may  occupy  the  opposite  side  of  the 
body. 

The  Prognosis  ia  these  cases  is  serious,  but  by  no  means  necessarily  fatal.  In 
fact,  in  the  majority  of  instances,  .recovery  ensues. 

The  Secondary  Conseqtiences  of  injury  to  the  brain  consists  of,  1,  Inflamma- 
tion ;  and  2,  the  Deposit  of  Pus  and  other  iuflammatory  exudations  upon  or 
within  that  organ  and  its  membranes. 

1.  Traumatic  Encephalitis. — Inflammation  of  the  brain  and  its  mem- 
branes from  injury  {Traumatic  Encephalitis),  is  an  affection  of  great  frequency 
and  corresponding  importance.  It  is  a  condition  that  is  specially  apt  to  super- 
vene on  all  injuries  of  the  head  ;  though  the  liability  to  it  necessarily  increases 
with  the  severity  of  the  accident.  This  form  of  inflammation  of  the  brain  and 
its  membranes  may  set  in  with  great  intensity  in  some  cases,  the  symptoms  of 
phi-enitis  being  strongly  marked  ;  in  other  instances,  it  gradually  creeps  on  in  a 
slow  and  insidious  manner,  not  attracting  attention  until  it  has  given  rise  to 
some  severe  and  ulterior  consequences,  as  effusion  or  supimration,  when  its 
sjonptoms  become  so  mixed  up  with  those  of  compression  and  of  irritation,  as 
to  make  the  exact  diagnosis  of  the  patient's  condition  far  from  easy.  The 
period  at  which  inflammatory  symptoms  of  the  brain  may  manifest  themselves, 
after  an  injury  of  the  head,  varies  greatly.  In  some  instances  they  set  in 
almost  immediately  on  the  patient  recovering  from  the  effects  of  the  concussion ; 
the  reaction  from  this  state  gradually  assuming  an  inflammatory  character.  In 
other  cases,  it  is  not  until  after  the  lapse  of  several  days  that  inflammation 
declares  itself;  and,  again,  it  sometimes  happens  that  the  inflammatory  affection 
does  not  supervene  for  weeks  or  months :  but  then,  occurring  perhaps  imder  the 
influence  of  comparatively  trivial  causes,  it  may  destroy  the  patient. 

Pathological  CJianges. — After  death,  we  usually  find  both  the  brain  and  its 
membranes  inflamed.  The  araclmoid  is,  however,  the  structure  that  appears 
principally  to  suffer  in  these  cases,  being  thickened,  so  as  to  become  milky  and 
semi-opaque.  Adlierent  lymph,  of  a  greenish-yeUow  colour  and  opaque  purulent 
appearance,  is  seen  covering  one  or  both  hemispheres  of  the  brain,  being 
deposited  in  largest  quantity  at  the  seat  of  the  injury,  and  not  unfrequently 
extending  across  and  into  its  fissures,  occupying  especially  the  depressions 
about  its  base.  The  vascularity  of  the  brain  and  its  membranes  is  greatly  in- 
creased ;  the  arachnoid  being  reddened  in  patches,  and  the  vessels  of  the  pia 
mater  becoming  turgid  and  very  numerous,  forming  a  vascular  network  over  the 
surface  of  the  brain.  The  sinuses  also  are  distended  with  blood  ;  the  cerebral 
substance  exhibits  an  increase  in  the  quantity  of  red  points,  so  as  often  to 
present  a  somewhat  rosy  hue  ;  and  the  ventricles  are  filled  with  reddish  semi- 
turbid  serrun,  a  large  quantity  of  which  is  eflnsed  about  the  base  of  the  brain. 
In  some  of  the  more  advanced  cases,  inflammatory  softening  of  the  cerebral 
substance  may  occur. 

Symptoms. — In  considering  the  symptoms  of  traumatic  encephalitis,  it  is  use- 
less to  endeavour  to  make  a  distinction  between  the  inflanmiation  of  the  brain 
and  that  of  its  membranes  ;  the  two  structures  being  always  more  or  less  impli- 
cated at  the  same  time.  The  most  j)ractical  division  of  this  disease  following 
injury,  is  into  the  acute  and  the  chronic  or  subacute  enceplialitis. 

Acute  Encephalitis  usually  comes  on  within  eight-and-forty  hours  of  the  in- 
fliction of  the  injury.  The  patient  complains  of  severe,  constant,  and  increasing 
pain  in  his  head ;  the  scalp  is  hot,  the  carotids  beat  forcibly,  the  pupils  are  con- 
tracted, the  eyes  intolerant  of  light,  and  the  eaxs  of  noise  ;  the  pulse  is  full, 
vibrating,  apd  boimdijig  ;  and  wakefulness,  with  deliiiiun,  usually  of  a  violent 
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character,  speedily  comes  on.  AU  the  symptoms  of  severe  constitutional  pyrexia 
set  in  at  the  same  time. 

By  active  anil  proper  treatment  this  condition  may  gradually  subside  until 
the  health  is  re-established,  but  more  commonly  the  symptoms  of  inflammation 
merge  into  those  of  compression  :  the  delirium  becoming  replaced  partly  or  in 
whole  by  a  state  of  stupor,  from  which  the  patient  is  roused  with  diiliculty,  the 
pupils  gradually  dilating,  the  breathing  becoming  heavy  and  stertorous,  the 
pidse  sometimes  continuing  with  its  former  rapidity,  at  others  becoming  slow 
and  oppressed.  The  skin  is  hot  but  clammy  ;  the  patient  falls  into  a  hea^T^, 
dull,  imconscious  state,  which  alternates  with  convulsive  twitchings  or  jerkings, 
and  occasional  deLii-ious  outbreaks.  As  death  approaches,  the  sphincters  become 
relaxed,  the  pulse  more  feeble,  the  siuface  cooler,  and  the  coma  more  intense 
and  continuous,  imtil  the  patient  sinks  from  exhaustion  and  compression  con- 
joined. In  cases  of  this  kind,  jnis  may  be  foimd  upon  the  surface  or  within  the 
substance  of  the  brain,  in  one  case  l)eing  diffused,  in  the  other  collected  into  a 
more  or  less  distinctly  cii-cumscribed  abscess.  In  other  cases,  again,  the  symp- 
toms of  compression  appear  to  be  induced  by  a  thick  layer  of  lymph  lying  upon 
the  surface  of  the  brain,  or  by  a  quajititj'-  of  serous  fluid  being  poured  out  into 
the  ventricles  and  about  the  base. 

Chronic  or  Subacute  Encephalitis  is  the  most  interesting  and  important  variety 
of  inflammation  following  injuries  of  the  head.  It  may  come  on  a  few  days 
after  the  infliction  of  the  injury,  or  not  imtil  months  have  elapsed.  It  may 
arise  from  accidents  that  simply  implicate  the  skull,  as  well  as  from  those  that 
extend  their  direct  effects  to  the  brain  and  its  membranes.  The  patient  in 
many  cases  has  apparently  recovered  entirely  from  the  accident,  though  in 
others  it  wiH  be  found  that  some  one  symptom  indicative  of  the  brooding 
mischief  still  continues,  such  as  headache,  or  impairment  of  sight  or  of  hearing. 
Occasionally,  the  coming  mischief  is  foreshadowed  by  an  imusual  degree  of 
irritability  of  temper,  by  loss  of  mental  vigour,  or  by  some  other  fimctional 
disturbance  of  the  brain.  In  cases  such  as  these,  the  subacute  encephalitis 
may  suddenly  come  on,  ushered  in  perhaps  by  an  aggravation  of  the  persistent 
symptom,  or  by  the  occurrence  of  an  epileptic  fit.  In  other  cases  again,  the 
symptoms  set  in  suddeiily  without  any  warning,  but  usually  with  much 
intensity,  and  speedily  prove  fatal. 

The  Symptoms  of  subacute  encephalitis,  when  it  has  fairly  set  in,  consist  of 
those  of  inflammation,  irritation,  and  compression  of  the  brain  conjoined;  in 
some  cases  one,  in  other  instances  another,  of  the  conditions  appearing  to  pre- 
dominate. The  irritation  and  inflammation  proceed  from  the  increased  vascvdar 
action ;  the  compression  from  the  effusion  of  serous  fluid,  of  pus,  or  of  lymph, 
exercising  undue  pressiire  upon  the  brain.  The  symptoms  consist  of  pain 
in  the  head  with  heat  of  the  scalp,  and  either  dilatation  or  contraction  of 
the  pupils,  occasionally  one  being  dilated  and  the  other  contracted.  Squinting, 
intolerance  of  light,  delirium,  moaning,  or  screaming,  imconsciousness,  with 
convulsive  twitchings  of  the  limbs  and  face,  commonly  occur  with  the  ordinary 
symptomatic  fever  ;  and  lastly,  symptoms  of  coma,  rapidly  terminating  in  the 
patient's  death. 

In  the  subacute  encephalitis,  the  same  appearances  are  veiy  generally  found 
after  death,  as  in  the  more  acute  form  of  the  affection;  but  it  commonly 
happens  that  it  is  the  arachnoid  membrane  that  is  principally  affected.  So 
constantly  is  this  the  case,  that  some  sui-geons  have  proposed,  and  not  alto- 
gether with  injustice,  to  apply  the  temi  arachnitis  to  this  form  of  traumatic 
encephalitis,  looking  upon  the  inflammation  of  the  arachnoid  as  the  principal 
lesion. 
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2.  Intracranial  Suppuration. — This  may  be  of  three  distinct  kinds 
1.  Subcranial ;  2.  Intranieniugeal ;  3.  Cerebral. 

The  Subcranial  form  consists  in  the  deposit  of  pus  between  the  skull  and  the 
dura  mater.  It  always  occurs  at  the  point  struck,  and  is  limited  or  circum- 
scribed.   It  is  never  the  result  of  contrecoup. 

Three  conditions  may  lead  to  this  variety  of  intracranial  suppuration. 

1.  A  blow  on  the  head  which,  with  or  without  wound  of  the  scalp  or 
fracture  of  the  skull,  causes  a  separation  of  tlie  dura  mater  from  the  bone, 
leaviag  a  gap  or  hollow  iu  which  inflammatory  effusions  and  eventually  pus 
collect. 

2.  A  blow  on  the  head  causing  necrosis  of  the  bone,  either  by  simple  severe 
contusion,  or  by  detacliing  it  fi-om  the  dui-a  mater  and  stripping  off  the  peri- 
cranium— thus  disturbiag  its  vascular  connexions,  and  so  giving  rise  to  sup- 
puration under  the  portion  of  bone  injured. 

3.  The  irritation  of  splraters  of  the  inner  table  in  cases  of  ordinary  depressed 
or  of  pimctured  fractures  of  the  skull,  causing  chronic  inflammation  of  the  dura 
mater  and  eventual  supj)uration.  In  these  cases  it  is  often  foimd  associated 
Avith  one  or  both  of  the  next  varieties. 

The  Intrameningeal  form  consists  in  the  accumulation  of  pus,  or  of  greenish 
puriform  lymph  in  the  cavity  of  the  arachnoid,  or  in  its  deposit  in  the  pia 
mater.  It  is  usually  widely  diffused,  most  generally  beneath  the  part  struck  ; 
l)ut  sometimes  on  the  opposite  side  of  the  head,  always  more  towards  the 
vertex  than  in  any  other  part.  It  commonly  occurs  in  persons  of  low  Adtality 
— ^in  pyeemic  cases — and  is  associated  with  typhoid  symptoms. 

The  Intracerebral  form  is  usually  met  yn\h.  as  a  distiuct  cii-cumscribed 
abscess  in  the  white  substance  of  the  hemispheres,  often  associated  with  the 
last  variety,  and  occurring  in  individuals  of  low  or  unhealthy  habit  of  body. 
It  may  occur  : — 1.  At  the  seat  of  injury;  2.  By  contrecoup ;  or,  3.  It  may  be 
the  consequence  of  the  lodgment  of  foreign  bodies  in  the  brain. 

The  formation  of  pus  within  the  skull  is  a  sequence  of  much  interest  in 
injuiies  of  the  head ;  and  an  endeavour  has  been  made,  especially  by  Pott,  to 
lay  down  rules  by  which  its  occurrence  may  be  accurately  determined.  Thus 
it  has  been  said  that  if,  during  the  continuance  of  encephalitis,  fits  of  shivering 
come  on,  followed  by  the  gradual  supervention  of  coma,  which  slowly  becomes 
more  and  more  complete,  whilst  the  constitutional  symptoms  of  inflammation 
do  not  subside ;  and  if,  at  the  same  time,  a  puffy  swelling  form  upon  the 
iminjured  scalp,  or  the  wound,  if  any,  become  pale  and  cease  to  secrete,  the 
])ericraniuni  separating  from  the  bone,  which  is  seen  to  be  yellow-brown  and 
dry,  an  abscess  will  have  formed  under  the  skull ;  and  further,  that  in  all 
probability  its  seat  will  correspond  to  these  changes  in  the  scalp  and  peri- 
cranium, which  are  due  to  the  bone  having  lost  its  vitality  by  being 
separated  from  the  dura  mater  by  the  subjacent  abscess — ^hence  their  im- 
portance. 

In  many  cases,  doubtless,  this  progression  of  constitutional  symptoms, 
accompanied  by  the  two  local  signs  just  mentioned,  has  afforded  proof  of  the 
existence  of  intracranial  suppuration.  It  but  seldom  happens,  however,  that 
the  signs  attending  the  formation  of  pus  within  the  skull  occur  in  the  distinct 
order  and  with  the  degree  of  precision  above  stated.  In  the  great  majority  of 
cases,  the  Surgeon  can  only  suspect  the  presence  of  pus  by  the  symptoms  of 
inflammation  terminating  in  pai-alysis  or  coma.  But  he  cannot  say  with 
certainty  that  pus  has  formed,  for  the  coma  may  arise  from  the  pressure  of 
other  inflammatory  effusions  :  but  if  the  pufiy  swelling  of  the  scalp  or  the 
separation  of  the  pericranium  occurs,  with,  exposure  of  dry  and  yellow  bone, 
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^s'ith  hemiplegia  oa  the  opposite  side,  then  he  may  feel  himself  justified  in 
paving  a  move  positive  opinion  as  to  its  existence  in  some  situation  within  the 
cranial  cavity,  probably  beneath  or  in  the  immediate  neiglibourhood  of  the  part 
thus  affected. 

Pi/wmia,  with,  its  characteristic  visceral  secondary  abscesses,  is  by  no  means 
an  unfi-equent  complication  of  injuries  of  the  head.  It  may  occur  as  a  conse- 
quence of  any  lesion  of  the  scalp,  skull,  or  brain,  in  which  the  patient  survives 
sufficiently  long  for  the  development  of  the  characteristic  phenomena  of  this 
disease.  As  this  is  of  necessity  chiefly  the  case  in  the  slighter  forms  of  cerebral 
injury,  it  is  after  these  that  purulent  infection  and  secondary  abscesses  have 
principally  been  met  mth  ;  occasionally  after  wounds  of  the  scalp,  rarely  after 
those  of  the  brain  or  its  membranes,  but  more  commonly  and  not  imfrequently 
after  injury  of  the  skull,  more  especially  after  severe  contusions  of  the  bone 
wthout  fracture. 

The  sequence  of  pathological  phenomena  in  these  cases  is  the  same  that  is 
observed  in  all  in  which  pytemia  follows  injury  or  wound  of  the  osseous  struc- 
tures. The  part  of  the  bone  that  is  struck  usually  necroses  ;  inflammation  and 
suppuration  are  set  up  in  the  surrounding  portions  of  the  skull ;  the  cells  of 
the  diploe,  cancellated  in  structure,  become  filled  with  pus  ;  its  veins,  wMch 
are  large  and  sinuous,  inflame,  and  become  the  media  of  transmitting  pus  to 
the  general  circulation ;  the  ordinary  constitutional  symptoms  of  pytemia 
develope  themselves,  and  secondary  abscesses  eventually  form  in  the  lungs, 
liver,  and  joints,  with  lowly  organised  plastic  effusions  into  the  serous  cavities, 
more  particularly  those  of  the  pleura  and  pericardium.  The  older  ^Titers  on 
Surgery  had  noted  and  had  marvelled  at  the  strange  phenomenon  of  hepatic 
abscess  following  slight  head-injm-ies,  and  had  generally  overlooked  the  occur- 
rence of  secondary  deposits  in  other  organs  and  structures.  More  modem 
investigation  has  shown  that  these  abscesses  are  pyfemic,  that  they  are  a 
part  of  a  general  purulent  infection  of  the  system,  and  that  they  almost 
invariably  are  accompanied  by  pulmonary  abscesses  :  indeed,  it  is  these  and 
not  the  hepatic  that  are  the  common  consequences  of  pytemia  resulting  from 
cerebral  injury.  Of  eighteen  cases,  P.  Hewett  foimd  the  lungs  studded  with 
abscesses  in  thirteen,  and  the  liver  in  three  ;  and  of  these  three,  in  one  case 
only  was  the  liver  alone  afi^ected.  It  has  been  supposed  by  some  that  intra- 
cranial suppuration  is  a  necessary  precursor  of  these  secondary  abscesses  :  that 
it  frequently  co-exists  is  undoubted — we  often  meet  with  pus  in  these  cases 
between  the  dura  mater  and  the  contused  bone  ;  but  to  suppose  that  it  is  a 
necessary  concomitant,  is  an  error.  I  have  seen  cases  in  which  the  most 
extensive  secondary  deposits  were  found  in  the  lungs,  Hver,  joints,  &c.,  but  in 
which  not  a  drop  of  pus  existed  in  the  interior  of  the  skull  in  any  part ;  but  I 
have  never  seen  a  case  in  which  the  diploe  aroimd  the  injured  bone  did  not 
contain  pus,  sometimes  diffused  through  its  cells,  sometimes  filUng  its  venous 
sinuses. 

"When  intracranial  suppuration  co-exists  with  secondary  pyajmic  deposits,  the 
symptoms  of  the  two  conditions  become  so  mixed  up  as  to  lead  to  considerable 
difficidty  in  establishing  a  certain  diagnosis;  but  when  the  intracranial 
suppuration  is  not  developed,  there  may  be  a  complete  absence  of  all  cerebral 
disturbance,  whilst  the  alternating  rigors  and  heat  of  pysemia,  the  oppressed 
breathing,  or  the  hepatic  tenderness,  with  hiccup  or  recui-ring  sickness,  and  the 
articular  tenderness,  give  unmistakeable  evidence  of  the  formation  of  secondary 
abscesses. 

The  prognosis  of  these  cases  is  necessarily  in  the  highest  degree  unfavour- 
able.    I  doubt  much  whether  recovery  is  possible  when  once  pyemia, 
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consequent  on  head-injuiy,  has  advanced  to  the  fomiation  of  secondary  visceral 
abscesses. 

Treatment. — The  treatment  of  these  various  cerebral  injuries,  and  their 
concomitant  affections,  is  one  of  the  most  important  and  difficult  subjects  tliat 
can  aiTest  the  Sm'geon's  attention ;  the  difficulty  depending  in  a  gi'eat  measure 
on  the  vai'ious  conditions  that  have  just  been  described  not  occurring  in 
practice  with  that  amount  of  distinctness  and  individuality  by  which  their 
cliaracters  can  alone  be  conveyed  in  description,  but  being  associated  together 
in  such  a  way  that  the  exact  state  of  the  patient  cannot  so  readily  be  made  out. 
There  are  few  cases,  indeed,  in  which  practical  tact  and  a  nice  discrimination 
and  analysis  of  symptoms  are  more  required  than  in  those  now  under  consi- 
deration. It  would,  however,  be  uiseless  to  attempt  to  describe  the  shades  and 
modifications  of  treatment  required  in  the  management  of  the  different  group- 
ings of  these  various  forms  of  traumatic  cerebral  disturbance.  We  must,  there- 
fore, content  ourselves  with  describing  the  treatment  of  each  state  broadly  and 
separately,  and  leave  the  consideration  of  the  varieties  that  so  commonly  pre- 
sent themselves  in  practice  to  the  individual  tact  of  the  Surgeon. 

In  the  Treatment  of  Concussion,  the  &st  gi-eat  indication  is  to  re-establish  the 
depressed  energies  of  the  cii'culation  and  of  the  ner-vous  system.  In  effecting 
this,  M^e  must,  however,  be  carefid  not  to  overstimulate  the  patient.  The 
safest  practice  is  that  which  is  applicable  to  the  treatment  of  shock  generally ; — 
to  wrap  the  patient  up  waimly  in  blankets,  to  put  hot  bottles  around  laim,  to 
em  ploy  frictions  to  the  sm-face,  and,  when  he  is  sufficiently  recovered,  to  allow 
him  to  swallow  a  small  quantity  of  warm  tea.  Alcoholic  stimulants  of  all 
kinds  should  be  avoided,  as  their  effects  may  be  injurious  ;  imless  the  depres- 
sion of  the  nervous  energy  be  so  great  that  reaction  cannot  be  brought  about 
without  their  agency.  But  an  enema  containing  some  etlier  or  aromatic  spirits 
of  ammonia  may  be  administered. 

When  reaction  has  come  on,  steps  should  be  taken  to  prevent  the  occurrence 
of  inflammatory  mischief.  With  this  view,  if  the  concussion  have  been  slight, 
it  may  be  quite  sufficient  to  j)urge  the  patient  well,  and  to  keep  him  quiet  on  a 
regulated  diet  for  a  few  days,  directing  him  carefully  to  avoid  all  alcoholic 
stimulants  and  mental  exertion  for  some  time.  If  the  concussion  have  been 
m  ore  severe,  and  if  the  symptoms  of  reaction  have  been  accompanied  by  indi- 
cations of  continuous  cerebral  distui'bance,  or  have  been  followed  by  giddiness, 
headache,  or  confusion  of  thought,  the  safer  plan  will  be  to  adopt  immediate 
steps  for  the  prevention  of  mischief.  The  patient  should  be  bled  generally,  or 
locally  by  leeches  and  cuppiag,  freely  purged,  kept  on  a  low  diet,  and,  above 
all,  should  remain  quiet  in  bed  for  some  days. 

Shoidd  impairment  of  the  mental  faculties  or  senses  be  left,  the  more  prudent 
plan  will  be  to  have  recourse  to  mild  antiphlogistic  treatment.  Leeching, 
cupping,  blistering,  the  introduction  of  a  seton  in  tlie  nape  of  the  neck,  pi;rging, 
and  more  especially  a  mild  mercurial  coui'se,  with  strict  avoidance  of  all  mental 
and  bodily  stimulation,  is  the  plan  of  treatment  that  requii-es  to  be  pursued. 
These  cases  must,  however,  be  carefully  watched,  and  kept  imder  proper  super- 
vision for  some  length  of  time,  as  serious  symptoms  are  apt  suddenly  to  declare 
themselves, 

'When  Acute  Inflammation  of  the  Brain  or  its  Membranes  has  come  on,  at 
whatever  period  after  the  injury,  active  treatment  shoidd  be  at  once  adopted. 
The  head  must  be  shaved,  and  an  ice-bladder  kept  constantly  applied.  Bleeding 
from  the  arm,  repeated  as  often  as  the  pulse  rises,  as  well  as  by  cui^ping,  or 
leeches,  must  be  had  recourse  to  ;  the  bowels  should  be  freely  opened,  and 
rigid  abstinence  must  be  enjoined,  the  patient  at  the  same  time  being  confined 
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to  a  qiiiet  and  dai'kened  room,  and  removed  from  aU  causes  of  excitement  of 
the  special  senses.  Calomel  should  then  he  administered,  so  as  speedily  to 
affect  the  mouth.  As  the  disease  assimies  a  chi'onic  form,  the  same  general 
plan  of  treatment,  modified  according  to  the  intensity  of  the  inflammatory 
afl'ection,  must  be  pei'severed  in,  the  patient  being  kept  for  a  length  of  time 
af£er  the  subsidence  of  all  the  symptoms  in  a  state  of  complete  quietude. 

The  Subacute  Encephalitis  which  occasionally  follows  injuries  of  the  head, 
even  at  a  remote  period  from  their  infliction,  is  a  most  dangerous  and  un- 
manageable affection,  beitig  very  apt  to  terminate  in  loss  or  impairment  of 
sense,  iu  diminution  of  intellectual  power,  or  in  local  paralysis.  Much  of  the 
diflicidty  in  the  ti-eatment  of  these  cases  appeal's  to  ai'ise  from  the  fact  that  the 
inflammation  is  often  of  a  low  and  erysipelatous  character,  consequently  not 
admitting  of  active  depletory  measures. 

In  these  cases  the  best  results  ai'e  obtained  by  the  proper  administration  of 
merciuy  and  the  employment  of  counterirritants.  The  best  mode  of  adminis- 
tering the  mercury  is  to  give  calomel  in  small  and  repeated  doses,  haK  a  grain 
or  a  graia  every  four  or  six  hours  until  the  gums  axe  affected,  and  to  keep  them 
so  by  diminishing,  but  not  leaving  oft'  the  mineral.  The  repeated  application 
of  blisters  over  the  shaven  scalp  is  perhaps  the  most  useful  form  of  coimter- 
irritant ;  to  which,  in  more  chronic  cases,  a  seton  in  the  neck  may  be  added. 
So  long  as  any  symptoms  of  inflammatory  action  continue,  this  plan  of  treat- 
ment must  be  steadily  kept  up. 

The  treatment  of  Cerebral  Irritation  that  I  have  found  most  successful,  con- 
sists in  the  avoidance  of  all  very  active  measures.  No  good,  but  mxich  harm, 
may  result  in  these  cases  from  bleeding,  purging,  and  mercuiialising  the 
patient.  Complete  rest,  the  removal  of  all  mental  and  sensual  excitement, 
shaving  the  head,  the  application  of  cold,  a  mild  aperient  or  an  occasional 
enema,  are  all  that  can  be  done  in  the  way  of  medical  treatment.  As  the 
constitutional  powers  are  depressed,  they  must  not  be  too  much  lowered  by 
complete  abstinence  from  food,  and  small  quantities  of  stimiilants  may  usually 
be  advantageously  given.  A  tea-spoonful  of  brandy  in  a  little  water,  or 
beef-tea,  every  hour  or  two,  according  to  the  condition  of  the  pidse  and  the 
temperature  of  the  skin,  will  generally  be  required.  In  some  cases,  where 
there  is  great  restlessness  and  some  delirium,  without  any  sign  of  encephalitis 
having  supervened,  an  opiate  may  quiet  the  patient  and  induce  sleep.  This 
cerebral  irritation  is  the  only  form  of  primary  cerebral  disturbance  in  which 
I  have  seen  opiates  act  beneficially  ;  but  their  administration  requires  great 
care,  and  must  not  be  ventured  on  if  there  be  any  heat  of  head  or  quickness 
of  pulse. 

In  all  cases  of  Coma  from  Comp-ession,  the  pressure  must  be  relieved  before 
it  can  be  expected  that  the  coma  wiU  subside.  But,  besides  tliis  great  and 
obvioiLs  indication,  which  must  be  carried  out  in  different  ways  according  to 
the  nature  of  the  compressing  cause,  there  are  certain  general  considerations 
to  be  attended  to  by  which  the  patient's  condition  may  be  much  relieved. 
Thus  the  bowels  should  be  freely  opened  by  placing  a  di-op  of  croton  oil,  mixed 
with  a  little  mucilage,  in  the  patient's  mouth,  or  by  the  use  of  oleaginous  or 
terebinthinate  enemata.  The  urine  is  to  be  drawn  off  twice  in  the  twenty- 
four  hoiirs,  the  room  darkened,  and  kept  quiet,  and  ice  or  an  evaporating  lotion 
applied  to  the  head. 

When  symptoms  of  compression  occur  as  the  result  of  inflammation  inside 
the  skull,  the  treatment  becomes  surroimded  by  difficulties.  If,  notwithstanding 
antiphlogistic  measures  have  been  pushed  to  their  fuU  extent,  rigors  occm-  and 
coma  supervene,  conjoined  with  a  certain  amoimt  of  continuous  inflammatory 
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action,  the  question  -will  always  arise  as  to  whether  trephining  should  he  had 
recourse  to,  on  the  supposition  of  matter  having  Ibmied.  In  these  cases  two 
great  difficulties  present  themselves  ;  the  first  has  reference  to  the  existence  of 
pus  within  the  skull,  and  the  second  to  its  situation.  • 

Tlie  question  as  to  the  actual  existence  of  Pus  within  the  Skull,  and  the  de- 
pendence of  the  symptoms  of  coma  upon  the  compression  exercised  by  the 
purulent  deposit,  is  always  a  difficult  one  to  detennine.  There  are,  as  has 
already  been  stated,  no  absolute  and  unequivocal  symptoms  indicative  of 
the  formation  of  pus  within  the  skull  ;  the  symptoms  that  accompany  its 
formation  being  often  closely  simulated  by  the  effusion  of  serum,  or  of  purilbrm 
lymph,  on  the  brain  or  its  membranes.  But  although  there  may  not  be  any 
symptom  that  is  absolutely  and  unequivocally  indicative  of  the  formation  of 
pus  in  this  situation,  it  not  unfrequently  happens  that  the  Surgeon  is  enabled, 
by  the  assemblage  of  general  symptoms  and  local  signs,  to  indicate  its  existence 
with  considerable  accuracy.  In  these  cases,  however,  it  is  usually  imi)ossible 
to  determine  the  exact  seat  of  the  purulent  deposit  with  sufficient  precijsion  to 
admit  of  its  evacuation  by  the  trepliine — whether  the  pus  be  between  the  skull 
and  the  dura  mater,  between  the  layers  of  the  arachnoid,  underneath  this  mem- 
brane, between  the  cerebral  convolutions,  or  deeply  seated  in  the  substance  of 
the  brain  ;  whether  it  be  situated  under  the  seat  of  injury  and  be  there  circum- 
scribed ;  or  whether  it  be  so  extensively  diffused  as  not  to  be  capable  of  com- 
plete evacuation.  That  these  difficvdties  are  real,  must  be  obvious  to  every 
practical  Siu-geon  ;  and  in  illustration  of  them  I  may  mention  the  following  two 
cases,  out  of  many  that  I  have  witnessed. 

A  man  was  admitted  into-  University  College  Hospital  with  an  extensive 
lacerated  wound  of  the  scalp,  denuding  the  pericranium.  He  continued  free 
from  all  cerebral  disturbance  until  the  tenth  day  after  the  accident,  when  he 
complained  of  headache,  had  quick  pulse,  and  a  hot  skin.  At  this  time  it  was 
observed  that  the  denuded  pericranium  had  separated  from  the  skull.  He  was 
treated  by  active  antiphlogistic  means,  the  symptoms  subsiding,  and  went  on 
favourably  imtil  the  tliirty -fourth  day,  when  he  suddenly  became  delirious  and 
unconscious,  though  easily  roused  when  spoken  to  loudly,  and  then  answering 
rationaEy  ;  his  pulse  fell  to  48.  He  died  on  the  thirty-ninth  day,  comatose.  On 
examination  after  death,  the  pericranium  was  found  detached  at  the  seat  of 
injtiry  ;  imder  this  the  dura  mater  was  thick,  yellow  and  opaque,  but  no  pus 
was  observable.  On  separating  the  hemispheres,  however,  a  large  abscess  was 
found  situated  deeply  in  the  anterior  lobe  on  the  injui'ed  side,  and  protruding 
into  the  median  fissure.  It  contained  about  one  ounce  of  pus.  In  such  a  case 
as  this  trephining  would  evidently  have  been  iiseless  ;  for  although  it  was  pro- 
bable that  there  was  pus  within  the  skull,  yet  its  seat  could  not  have  been 
diagnosed,  and  the  abscess  could  never  have  been  reached. 

Another  case  that  was  admitted  into  the  Hospital,  was  that  of  a  man  who  had 
received  a  large  lacerated  wound  on  the  left  side  of  the  scalp  in  consequence  of 
a  fall.  There  was  no  injury  to  the  bone,  and  the  patient  went  on  perfectly  well 
until  the  seventy-seventh  day,  the  wound  cicatrising.  He  was  then  suddenly 
seized  with  hemiplegia  of  the  right  side,  from  which  he  recovered  partially  on 
being  bled  ;  some  twitching  of  the  muscles,  however,  continued.  On  the  ninety- 
ninth  day  after  the  accident  he  became  comatose,  and  was  -trephined  by  Mr.  S. 
Cooper,  but  without  relief,  dying  with  symptoms  of  compression  of  tlie  brain 
on  the  third  day  after  the  operation.  On  examination  thick  yellow  Ijnnph  was 
found,  covering  the  whole  of  the  iipper  siu-face  of  both  hemispheres,  lying 
between  the  arachnoid  and  pia  mater,  and  extending  into  tlie  sulci  between  the 
convolutions.    There  was  an  abscess  in  the  substance  of  tlie  brain  on  the  sur- 
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face  of  the  right  hemisphere,  ou  the  side  opposite  to  the  seat  of  injury.  Here 
also,  though  the  symptoms  were  well  marked,  and  the  diagnosis  as  to  the  exist- 
ence of  pus  correct,  trephining  was  useless,  as  the  pus  coidd  not  he  evacuated. 
These  cases  serve  to  indicate  the  difficulties  that  surround  any  operation  with 
the  view  of  evacuating  matter  fi'om  within  the  cranium. 

When,  however,  the  symptoms  of  inflammation  have  heen  interrupted  hy  an 
attack  of  rigors  followed  hy  coma,  or  accompanied  by  hemiplegic  paralysis  on 
the  side  opposite  to  the  seat  of  injury,  with  the  fonnation  of  a  puffy  swelling 
of  the  scalp,  or  by  the  separation  of  the  pericranium  and  the  exposure  of 
yellow  and  dry  bone  at  the  bottom  of  the  wound,  there  can  be  little  doubt  that 
the  Surgeon,  though  bearing  in  miud  the  extreme  uncertaruty  of  the  case, 
might  be  justified  in  trephining  at  the  seat  of  local  change  or  of  injury,  in  the 
hope  of  finding  and  evacuating  pus  deposited  beneath  the  skull,  and  thus 
giving  the  patient  his  only  chance  of  Kfe.  And  indeed,  if  the  local  changes  just 
described  be  well  mai-ked,  the  bone  being  dry,  having  lost  its  vitality,  and  during 
the  operation  being  cut  without  bleeding  from  the  dij^loe,  the  probability  of 
finding  piis  immediately  beneath  the  trephine  aperture,  and  seeing  it  well  up 
by  the  side  of  the  instrimient  as  the  bone  is  perforated,  is  very  great.  And 
should  it  not  be  met  vnth  there,  and  the  dura  mater  ajDpear  btdging,  and  with- 
out pulsation,  an  incision  might  even  be  made  tlirough  this  membrane,  in  the 
hope  that,  the  abscess  being  circumscribed,  the  escape  of  the  pus  might  be 
facilitated.  Should  this  attempt  fail,  there  are  few  Surgeons  who  would  have 
the  hardihood  to  follow  the  example  of  Dupuytren,  who  plunged  a  bistoury 
into  the  substance  of  the  brain,  and  thus  luckily  relieved  the  patient  of 
an  abscess  in  this  situation.  Yet,  even  though  pus  be  actually  found  under 
the  skidl,  between  it  and  the  dura  mater,  and  be  evacuated,  I  fear  that  the 
patient's  chances  of  recovery  will  not  be  very  materially  increased,  as  the 
encephalitis  will  continiie,  and  eventually  lead  to  his  death.  In  my  own 
experience,  I  have  never  met  with  a  case  of  recovery  under  these  circumstances; 
and  P.  Hewett  states  that  the  successful  termination  of  a  case  of  trephining  for 
pus  within  the  skull,  even  between  it  and  the  dura  mater,  is  all  but  unknown 
to  Surgeons  of  the  present  day.  Yet,  in  the  face  of  this  imfavourable  prospect, 
it  appears  to  me  that  trephining  is  the  proper  course  to  pursue.  There  can  be 
no  doubt  from  the  records  of  surgery,  that  patients  have  occasionally  recovered 
who  have  been  trephined  for  intracranial  suppuration  ;  and,  as  the  pus  cannot 
evacuate  itseK,  it  is  perfectly  certain  that  death  must  ensue  if  it  be  not  let  out. 
As  the  only  chance  of  life,  therefore,  rests  with  the  trephine,  it  appears  to  me  to 
be  proper  to  have  recourse  to  this,  however  doubtful  may  be  the  result  of  its 
application. 

The  Treatment  of  Pycemia  from  injury  of  the  skull  must  be  conducted  on 
those  ordinary  medical  principles  that  guide  us  in  the  management  of  pysemia, 
from  whatever  cause  arising.  There  is  only  one  point  of  a  piu-ely  surgical 
character  connected  with  it,  and  it  is  this  :  Should  recourse  be  had  to  tre- 
phining in  cases  of  contusion  of  the  cranium  as  a  means  of  preventing  the 
development  of  pysemia  ?  In  answer  to  this,  I  would  say,  that  experience  has 
not  demonstrated  the  utility  of  this  procedure  ;  that  it  would  be  impossible  in 
any  given  case  of  contusion  of  the  cranium  to  say  whether  necrosis  or  suppu- 
ration of  the  bruised  bone  would  occur  ;  that  it  would  be  still  more  difficult  to 
limit  the  extent  of  that  probable  necrosis,  and  to  remove  it  all  by  the  tre- 
phine ;  that  the  operation  itseK  is  attended  by  grave  dangers  of  its  own,  and 
would  inflict  an  additional  injury  on  the  diploe ;  that  it  could  scarcely  be  con- 
sidered as  likely  to  be  attended  by  any  benefit  in  rescuing  the  patient  from  the 
poasible  danger  of  pyaemia  ;  and  that,  therefore,  in  the  face  of  such  uncertain- 
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ties  and  of  such  possible  dangers,  so  seiious  an  operation  as  trephining  the  skull 
would  not  be  justifiable. 

INJURIES  OF  THE  SCALP. 

Contusions  op  the  Scalp  from  blows  are  of  common  occurrence,  and 
present  some  peculiarities  that  deserve  attention.  However  severe  the  con- 
tusion may  be,  it  seldom  happens  that  the  scalp  sloughei^  This  is  evidently 
owing  to  the  great  vascularity  and  consequent  active  vitality  of  the  integuments 
of  the  head.  In  many  cases  a  contusion  in  this  situation  is  followed  by  con- 
siderable extravasation  of  blood,  raising  up  the  scalp  into  a  soft  semi-fluctuating 
tumour.  It  occasionally  happens,  especially  in  blows  on  the  heads  of  children, 
that  this  extravasation  gives  rise  to  the  supposition  that  fracture  exists,  o-vving 
to  the  edge  of  the  contusion  feeling  huixl,  whilst  the  centre  is  soft,  apparently 
from  the  depression  of  the  subjacent  bone.  In  some  cases,  indeed,  this  decep- 
tive feeling  will  occur  without  any  considerable  extravasation  of  blood  under 
the  scalp,  the  depressed  centre  being  due  to  the  compression  of  the  scalp  by  the 
blow  that  has  been  inflicted  upon  it.  This  I  have  seen  occasionally  in  children 
in  whom  the  scalp  is  soft  and  somewhat  spongy.  The  difficulty  of  distin- 
guishing between  such  an  extravasation  and  a  piece  of  depressed  bone,  is  often 
so  gi'eat  as  to  mislead  the  most  experienced  Surgeons.  Usually  it  can  be 
efl^ected  by  feeling  the  smooth  bone  at  the  bottom  of  the  soft  central  depression, 
and  by  an  absence  of  symptoms  of  compression.  But  in  the  event  of  doubt,  it  wiU 
be  safer  to  make  an  incision,  and  so  to  examine  directly  the  state  of  the  bone  itself. 

The  Treatment  of  contusion  of  the  scalp  is  very  simple  ;  the  continuous 
application  of  evaporating  lotions  being  usually  sufficient  for  the  removal  of  all 
efl'usion.  In  no  circumstances  shordd  a  puncture  be  made  or  the  blood  let 
out  in  any  way.  Contusions  of  the  scalp  in  girls  and  young  women  have  been 
known,  to  be  followed  by  severe  neuralgic  pains  in  the  part  struck.  This  affec- 
tion is  extremely  rebellious  to  treatment ;  but  in  two  cases  which  I  have  seen, 
after  lasting  for  a  considerable  length  of  time,  these  symptoms  gi'adually  disap- 
peared ;  in  such  cases  as  these,  incisions  down  to  the  bone  are  said  to  have 
sometimes  been  beneficial. 

CephalHjEMATOMA. — It  occasionally  happens  that  bloody  tumours  of  the 
scalp  form  in  newly  bom  children,  either  from  contusion  of  the  head  in  conse- 
quence of  the  pressure  to  which  it  is  subjected  in  its  passage  ;  or  from  the 
bruising  of  obstetric  instruments.  These  tumours,  which  are  often  large  and 
fluctuating,  are  termed  cephalhamatomata.  '  They  may  occur  in  two  situations, 
either  between  the  aponeurotic  structures  of  the  scalp  and  the  pericranium,  or 
between  this  membrane  and  the  shull  itself. 

The  Subaponeurotic  Gephalhcematoma  is  by  far  the  most  common  variety  of 
the  affection.  It  usually  forms  a  large,  soft,  fluctuating  tumoivr,  situated  upon 
one  of  the  parietal  eminences,  and  having  a  somewhat  indm-ated  circimiference. 
The  timiour  may  usually  be  made  to  subside  in.  a  few  days  by  the  use  of  dis- 
cutient  lotions. 

The  Subpericranial  Cephalhamiatoma  is  an  injurj'  of  extremely  rare  occur- 
rence ;  but  Zeller,  Valleis,  and  others,  have  determined  its  existence.  It 
appears  as  a  fluctuating  tumour,  without  discoloration  of  the  scalp,  but  with 
a  hard  elevated  circle  around  it,  and  a  soft  depressed  centi-e,  almost  communi- 
cating the  sensation  of  a  hole  in  the  cranium.  Pressiu-e,  however,  gives  rise 
to  no  cerebral  symptoms,  and  enables  the  Surgeon  to  feel  the  osseous  lamina  at 
the  bottom  of  the  depression.  These  tumoiu-s  are  usually  small,  seldom 
larger  than  a  walnut,  and  it  not  uncommonly  happens  that  they  are  multiple. 
It  is  worthy  of  note,  however,  that  each  tumoiir  is  always  confined  to  a  separate 
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Lone,  never  passing  beyond  the  sutures,  where  the  adhesions  are  the  strongest 
between  the  pericraniiun  and  the  subjacent  osseous  structure.  Tliis  affection  is 
stud  to  be  most  frequently  met  with  in  cliildren  bom  in  first  confinements,  and 
is  more  common  in  boys  than  in  girls ;  according  to  Bouchard,  in  the  proportion 
of  tliirty-four  to  nine. 

The  Pathology  of  this  affection  has  been  studied  by  Valleix.  This  Surgeon 
found  that  the  pericranium  was  separated  fr-om  the  bone  by  an  extravasation 
of  blood,  and  that  both  bone  and  pericranium  were  covered  with  plastic  matter, 
but  othenv-ise  healthy.  He  also  found  that  the  hard  circle  sm-rounding  the 
depression  was  formed  by  a  deposit  of  osseous  and  plastic  matter  which  bounded 
the  exti-avasation.  This  deposit  was  eftected  in  such  a  way  that,  on  a  transverse 
section  being  made,  the  inner  wall  was  foimd  neaiiy  perpendicular,  whilst  the 
outer  sloped  down  upon  the  cranium,  thus  giving  a  crateriform  appearance  to 
the  margin  of  the  tumour. 

The  Treatment  of  this  affection  must  be  conducted  upon  precisely  the  same 
principles  as  that  of  the  other  forms  of  scalp-extravasation. 

TVouNDS  OF  THE  ScALP  316  of  Very  common  occurrence,  and  are  more  serious 
than  corresponding  injiuies  elsewhere,  especially  in  persons  about  the  middle 
period  of  life,  and  of  unhealthy  or  broken  constitution.  It  is  not  only  that 
these  injuries  ai-e  more  likely  to  be  followed  by  erysipelas  than  those  of  other 
parts  of  the  body,  but  it  is  also  to  the  great  tendency  to  the  propagation  of 
inflammatory  mischief  inwards  to  the  encephalon,  and  to  the  complication  of 
cerebral  mischief,  so  often  accompanying  comparatively  slight  injuries  of  the 
scalp,  that  these  accidents  owe  much  of  their  serious  and  often  fatal  character. 
But,  though  there  be  this  danger  to  life  in  scalp-injuries,  there  is  comparatively 
little  risk  to  the  scalp  itself  ;  the  abimdant  supply  of  blood  which  it  receives 
from  closely  subjacent  arteries,  and  its  consequent  great  vitality,  furnish  the 
reason  why  sloughing  so  seldom  occui'S,  even  though  the  part  be  much  bruised 
and  seriously  lacerated. 

The  Treatment  of  wound  of  the  scalp  necessarily  varies  somewhat  according 
to  the  nature  of  the  injury.  If  this  be  a  simple  cut,  it  will  be  sufficient,  after 
shaving  the  parts  aroimd  and  cleansing  its  interior,  to  bring  it  together  with  a 
strip  or  two  of  adhesive  plaster,  and  to  dress  it  as  lightly  as  possible.  If  the 
incision  in  the  scalp  be  extensive,  the  lips  of  the  wound  must  be  brought  together 
by  a  few  points  of  metallic  suture,  or  by  hare-lip  pins.  If  there  be  arterial 
hfemorrhage,  this  may  usually  be  best  arrested  by  passing  the  pins  across  and 
under  the  bleeding  vessel,  and  compressmg  this  with  a  figure-of-8  suture.  In 
this,  as  in  aU  other  cases  of  injury  of  the  head,  especial  attention  should  be 
paid  to  the  state  of  the  brain  ;  for,  however  slight  the  external  wound  may  be, 
serioiis  cerebral  mischief  may  have  been  occasioned  ;  or,  at  all  events,  the  same 
blow  that  has  caused  the  cut  in  the  scalp  may  have  given  rise  to  such  functional 
derangement  of  the  brain,  as  may  eventually  lead  to  the  worst  forms  of  traumatic 
encephalitis. 

It  more  frequently  happens  that  the  scalp  is  bruised  and  lacerated  as  well  as 
wounded  ;  and  very  commonly  that  a  large  flap  of  integument  is  stripped  oft" 
the  skxill,  and  is  throAvn  down  over  the  face  or  ear,  so  as  to  denude  the  bones. 
In  these  cases,  advantage  is  taken  of  the  great  vitality  of  the  scalp.  However 
extensively  contused  or  lacerated  this  may  be,  however  much  it  may  be 
begrimed  with  dirt,  it  is  a  golden  rule  in  surgery  not  to  cut  any  portion  of  it 
away,  but,  after  shaving  the  head  and  ligaturing  any  bleeding  vessels,  to  wash 
and  clean  it  thoroughly,  and  replace  it  in  its  proper  position.  Here  it  must  be 
retained  by  the  support  of  a  few  strips  of  plaster,  or  by  the  appKcation  of  a 
suture  or  two  at  the  points  of  greatest  traction  :  for  this  purpose,  thick  silver- 
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wire  18  better  than  silk  or  thread.  Tlie  use  of  sutures  has  been  deprecated  by 
many  Surgeons  in  injuries  of  the  scalp,  as  tending  to  favour  erysipelas  ;  and 
undoubtedly  much  mischief  will  arise  if  an  attempt  be  made  to  stitch  up  the 
wound  closely,  and  ui  small  wounds  they  are  generally  unnecessaiy.  But  in 
extensive  lacerations,  more  particularly  of  the  anterior  part  of  the  scalp,  so  that 
the  soft  parts  are  stripped  off,  and  will  hang  over  the  occiput  as  the  patient 
lies  down,  they  cannot  be  dispensed  with  ;  and  here  I  have  never  seen  any  but 
the  best  consequences  follow  their  use  at  those  points  where  the  torn  surfaces 
can  be  readily  approximated.  In  cases  of  this  kind,  the  under  surface  of  the 
scalp  granulates,  and  union  by  the  second  intention  takes  place  between  it  and 
the  pericranium.  If  the  edges  do  not  come  properly  together,  a  piece  of  water- 
dressing  may  be  applied  ;  but  the  head  must  be  kept  cool,  and  as  little 
bandaging  and  plastering  had  recoui-se  to  as  possible.  The  patient  should  be 
freely  purged,  and  kept  perfectly  at  rest  on  a  rather  low  diet ;  any  cerebral 
symptoms  that  occur  being  treated  in  accordance  with  the  principles  laid  down 
in  discussing  traumatic  affections  of  the  brain.  In  this  way,  union  will  very 
probably  take  place  through  the  greater  portion  of  the  injured  surface  ;  should 
it  not  do  so,  however,  or  should  any  part  slough,  granidations  spring  up,  and 
reparative  action  goes  on  \nth.  surprising  rapidity.  If  matter  form  beneath 
the  aponeurosis  of  the  occipito-frontalis  muscle,  extensive  bagging  must  be 
prevented  by  early  coimter-openings,  and  by  the  employment  of  compression 
in  proper  directions.  Whenever  suppui-ation  takes  place  beneath  the  frontal 
portion  of  the  muscle,  the  pus  has  a  special  tendency  to  gravitate  into  the 
upper  eyelid,  and  here  the  counter-opening  may  be  conveniently  made.  If 
simple  erysipelas  supervene,  that  disease  will  require  to  be  treated  in  accordance 
with  ordinary  surgical  principles.  So  far  as  the  wound  in  the  scalp  is  con- 
cerned, that  must  be  thrown  open,  all  dressings  removed,  and,  if  matter  form, 
a  fi'ee  outlet  must  be  afforded  to  the  pus.  If  diffuse  cellulitis  occur,  recourse 
must  be  had  to  fi-ee  incisions  through  the  puffy  and  swoUen  scalp,  and  coimter- 
openings  for  the  discharge  of  pus  and  sloughs. 

When  the  skull  itself  is  extensively  denuded  in  consequence  of  the  peri- 
cranium being  stripped  off  the  subjacent  bone  together  with  a  flap  of  the  scalp, 
it  does  not  necessarily  follow  that  necrosis  and  exfoliation  of  the  exposed  bone 
will  occur.  In  cases  of  this  kind  the  flap  must  be  laid  iovra  on  the  denuded 
osseous  surface,  to  which  it  may  possibly  contract  adhesion  tlirough  the 
medium  of  granulation.  Should  it,  however,  slough,  and  a  large  portion  of  the 
skull  be  even  exposed,  exfoliation  of  the  outer  table,  though  probable,  does  not 
necessai'ily,  happen  ;  for,  in  some  cases,  instead  of  exfoliating,  the  ex^Josed 
portion  of  the  skull  Avill  inflame,  plastic  matter  be  thrown  out,  and,  granula- 
tions springing  up,  a  covering  be  formed  to  the  bone. 

Contusion  op  the  Cranial  Bones  without  fracture,  occasioned  either  by 
ordinary  direct  violence  or  by  the  oblique  impact  of  bullets,  is  a  very  serious 
injury,  more  particularly  when  complicated  with  woimd  of  the  scalp.  In  it 
there  are  three  sources  of  danger,  any  one  of  which  may  be  followed  by  a  fatal 
result ;  viz.  :  1.  Necrosis  of  the  part  of  bone  struck,  leading  to  exfoliation  of 
the  outer  table,  or  to  separation  of  the  whole  thickness  of  the  cranium  and 
exposure  of  the  dura  mater  ;  2.  Suppui'ation  under  the  skull,  between  it  and 
the  dura  mater  ;  and,  3.  Pyaemia  with  secondary  visceral  abscesses,  in  conse- 
quence of  the  suppuration  of  the  diploe  aroimd  the  necrosed  point  of  bone,  and 
the  entrance  of  pus  into  the  cranial  veins, — a  condition  to  wliich  reference  has 
already  been  made. 
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FRACTURES  OF  THE  SKULL. 
Injuries  of  the  Bones  of  the  Skull,  especially  Fracture,  possess  great  interest, 
not  so  much  from  the  lesion  of  the  bone  itself,  as  from  its  frequent  compli- 
cation with  injury  of  the  brain  and  its  membranes.  Tliis  cerebral  complication 
may  either  be  pix)duced  by  du'ect  injiu-y,  occasioned  by  the-  fragments  of  the 
fi-actm-ed  bone  compressmg  or  woimding  the  brain  ;  or  it  may  be  the  result  of 
concussion  or  laceration  of  the  brain  by  the  same  violence  that  occasions  the 
fracture. 

Causes  and  Varieties.— Fractiu-es  of  the  skull  are  invariably  the  result  of 
external  violence.  This  may  act  directly  in  breaking  and  splintering  the  part 
struck,  the  fissm-es  often  extending  to  a  considerable  distance  and  detaching 
large  portions  of  the  skull  ;  or  the  violence  may  act  in  an  indirect  manner, 
producing  the  fracture  either  without  being  applied  immediately  to  the 
cranium,  or  else  at  an  opposite  part  of  the  skull  to  that  Avhich  is  struck.  Thus 
the  base  of  the  skull  may  be  fractured  by  the  shock  communicated  to  it  when 
a  pei-son,  falling  from  a  height,  strilces  the  grormd  heavily  with  his  feet.  The 
other  variety  of  indirect  fracture,  that  in  which  the  solution  of  continuity 
occm-s  at  a  point  of  the  skvdl  opposite  to  that  which  has  been  struck,  is  the 
Fracture  by  Contrecoup. 

Fracture  by  Contrecoup. — This  has  been  described  by  some  Surgeons  as 
of  frequent  occurrence,  whilst  it  has  been  denied  by  others.  There  can,  how- 
ever, be  no  doubt  that  it  does  happen,  thoixgh  less  commonly,  perhaj)s,  than  is 
generally  supposed.  Every  hospital  Surgeon  must  occasionally  have  seen 
unequivocal  instances  of  it.  For  its  occurrence,  several  conditions  are  neces- 
sary. The  skiiU  must  be  struck  over  a  large  siu'face,  as  when  a  person  falls 
with  his  head  against  the  groimd.  If  a  blow  alight  on  a  thin  portion  of  it,  this 
will  be  directly  fractured  ;  but  if  a  dense  and  strong  part  of  the  bone  be 
struck,  as  the  parietal  eminence,  or  the  lower  x^art  of  the  os  frontis,  the  shock 
transmitted  through  the  skull  generally  will  cause  the  thinnest  and  most 
brittle  portions  of  it,  though  distant,  to  give  way  in  preference  to  the  stronger 
part  on  which  the  blow  has  immediatelj'-  faEen.  The  fracture  by  contrecoxip  is 
most  common  at  the  base  of  the  skull,  and  is  commonly  much  radiated.  It  is 
never  depressed. 

Simple  Fracture. — An.  ordinary  simple  or  undepressed  fracture  of  the  skull 
consists  in  a  fissure,  sometimes  single,  at  other  times  starred,  extending  often 
to  a  considerable  distance  through  the  bones,  radiating  sometimes  across  the 
skull,  and  in  other  cases  completely  detaching  its  upper  from  its  lower,  or  its 
anterior  from  its  posterior  segment.  In  some  cases  the  fracture  extends  into 
one  of  the  sutures  ;  and  in  other  instances,  which,  however,  are  very  rare,  the 
sutures  are  separated  without  any  fractm-e. 

The  injury  usiiaUy  occurs  from  dfrect  violence,  but  is  also  the  only  form  of 
fracture  that  happens  by  contrecoup.  A  fissure  or  fracture,  such  as  this,  gives 
rise  to  no  signs  by  which  its  diagnosis  can  be  effected,  and  often  escapes 
detection  altogether,  more  particularly  when  the  scalp  covering  it  is  not 
woimded,  or,  if  contused,  when  so  large  a  quantity  of  blood  is  extravasated  as  to 
render  it  impossible  for  the  Surgeon  to  feel  the  subjacent  bone.  If,  however, 
the  scalp  covering  the  injured  bone  have  been  wounded,  its  existence  may  be 
ascertained  by  running  the  finger-nail,  or  the  end  of  a  probe,  over  the  exposed 
surface  of  the  bone,  or  by  seeing  a  fissure  into  which  tlie  blood  sinks. 

As  the  whole  importance  and  danger  of  fracture  of  the  skull  depends,  not 
upon  the  injury  that  the  bone  has  sustained,  but  on  the  concomitant  or 
secondaiy  lesions  of  which  the  contents  of  the  cranium  are  the  scat,  no  special 
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Treat7)unt  is  required  to  the  fracture  itself  when  simple  and  undepressed,  the 
Siu'geon's  whole  attention  being  directed  to  the  concomitant  injury  that  may 
have  been  inflicted  on  the  brain  or  scalj).  Active  precautionary  measures 
should  be  adopted  without  delay,  with  the  view  of  guarding  against  the 
occurrence  of  uiflammation  of  the  brain  and  its  membranes,  even  though  no 
symptoms  have  as  yet  declared  themselves.  So  soon  as  the  patient  has 
recovered  from  the  concussion,  his  head  should  be  shaved,  an  ice-bladder 
applied,  and  blood  freely  taken  away  from  the  arm ;  the  bowels  should  be 
well  opened,  and  the  room  kept  cool  and  quiet.  The  emplojanent  of  free  and 
repeated  bleeding  is,  however,  of  more  service  than  any  other  means,  and 
should  never  be  omitted. 

In  Ghronia  Hydrocephalus,  the  cranial  bones  are  thinned  and  expanded  ;  but, 
being  at  the  same  time  preternatuially  elastic  and  mobUe,  are  seldom  fractured. 
When  they  are  so  injured,  the  presence  of  the  water  may  save  the  brain  from 
the  dii-ect  effects  of  the  blow.  In  one  case  that  was  under  my  care,  the  hydro- 
cephalic child  fell  from  the  top  of  a  house  on  to  its  head,  and  sustained  a  long 
fractiu'e  tlirough  the  left  side  of  the  skull,  but  without  any  scalp-wound. 
Shortly  after  the  accident,  a  large  soft  fluctuating  tumour  formed  under  the 
scalp  opposite  the  line  of  fi'actirre  ;  and,  on  this  being  tapped,  about  three 
ounces  of  hydrocephalic  fluid  was  drawn  off.  This  operation  was  repeated,  but 
the  child  died  about  ten  days  after  the  injiuy,  with  hemiplegia  of  the  opposite 
side,  and  convulsions. 

Fracture  of  the  Base  op  the  Skull. — ^The  most  serious,  and  indeed 
a  very  commonly  fatal  form  of  simple  fracture  of  the  skull,  is  that  which 
extends  through  its  base.  This  injury  is  usually  produced  by  a  fall  fi-om  a 
height  or  a  blow  upon  the  vertex  or  side  of  the  head,  producing  a  fracture 
which  extends  from  the  point  struck  across  the  base  of  the  skull,  often  running 
through  the  petrous  portion  of  the  temporal  bone  or  into  the  foramen  magnum. 
It  may  also  take  place  as  the  result  of  contrecoup,  or  fi'om  a  person  falling  from 
a  height  on  Iris  head,  and  having  the  base  of  the  skull  broken  in  by  the  weight 
of  the  body  projected  against  it.  The  great  danger  in  these  cases  is  the  con- 
comitant injury  to  the  brain,  either  by  its  direct  laceration  or  by  the  extrava- 
sation of  blood  under  it.  Though  most  usually  fatal,  these  injuries  are  not 
invariably  so.  Not  only  does  it  occasionally  happen  that  patients  with  all 
those  signs  of  fracture  of  the  base  of  the  skull,  which  vnil  immediately  be 
described,  are  seen  to  make  a  complete  recovery,  but,  in  the  different  Museums, 
specimens  illustrative  of  recovery  after  this  accident  may  be  met  with.  Thus, 
in  the  College  of  Surgeons'  Museum,  there  is  the  skull  of  a  person  who  lived 
two  years  after  a  fracture  of  its  base. 

Sigyis. — The  occuiTence  of  fracture  of  the  base  of  the  skuU  is  very  commonly 
susjDected  when  symjDtoms  indicative  of  very  serious  injury  to  the  bram 
speedily  follow  a  severe  blow  upon  the  head,  owing  to  the  greater  liability  to 
injury  of  those  parts  of  the  nervous  centre  that  are  most  important  to  life,  in 
this  tlian  in  other  fractures  of  the  skull ;  the  same  violence  that  occasions  the 
fracture  injm-ing  the  contiguous  portions  of  brain,  or  lacerating  some  of  the 
large  venous  sinuses  about  the  base  of  the  skull,  and  thus  giving  rise  to 
abundant  intracranial  extravasation  of  blood.  These  symptoms  are  neces- 
sarily in  the  highest  degree  equivocal ;  and  much  anxiety  has  consequently 
been  evinced  by  Surgeons  to  discover  some  special  sign  by  whicli  tlie  occur- 
rence of  this  particular  fractm-e  may  be  determined. 

The  signs  of  fracture  of  the  base  of  the  skull  waU  necessarily  vary  according 
to  the  seat  of  injmy.  When  tlie  fissure  extends  through  tlie  anterior  fossa, 
there  may  be  extravasation  of  blood  into  the  orbit  or  eyelid,  or  free  hsemor- 
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rhage  from  the  nose.  When  it  implicates  the  middle  fossa,  there  is,  in  all 
probability,  fractnre  of  the  petrous  portion  of  the  temporal  bone,  with  rupture 
of  the  tympanum,  and  then  there  Avill  be  bleeding  or  a  watery  discharge  from 
the  ears.  When  the  postenor  fossa  is  the  seat  of  injury,  the  signs  are  more 
equivocal,  imless  the  fissure  extend  iuAvards  to  tlie  petrous  portion  of  the 
temporal  bone,  when  the  more  chai'acteristic  signs  vnU.  occur. 

There  are  two  signs,  the  occurrence  of  which,  separately  or  together,  leads  to 
strong  presiimptive  evidence  in  fiivour  of  the  existence  of  tliis  kmd  of  fracture. 
These  are,  1.  The  Escape  of  Blood  from  the  interior  of  the  Cranium  through 
the  ears,  nose,  or  into  the  orbit ;  and  2.  The  Discharge  of  a  Serous  Fluid  from 
the  Ears,  and  occasionally  from  other  parts  in  connection  with  the  base  of 
the  skull. 

1.  The  occurrence  of  Bleeding  from  one  or  both  Ears  after  an  injury  of  the 
head  cannot  by  itself  be  considered  a  sign  of  much  importance,  as  it  may  arise 
from  any  violence  by  which  the  tympanum  is  ruptured,  without  the  skull 
being  necessarily  fractured.  If,  however,  the  haemorrhage  be  considerable, 
trickling  slowly  out  of  the  meatus  in  a  continuous  sti-eam,  if  the  blood  with 
which  the  external  ear  is  filled  pulsate,  and  more  especially  if  the  bleeding  be 
associated  with  other  symptoms  indicative  of  serious  mischief  within  the  head, 
and  if  it  have  been  occasioned  by  a  degree  of  violence  sufficient  to  fracture  the 
skull,  we  may  look  upon  its  supervention  as  a  strong  presumption  that  a 
fracture  of  the  base  of  the  skull,  extending  into  the  petrous  portion  of  the 
temporal  bone,  has  taken  place,  and  that,  perhaps,  one  of  the  venous  sinuses  in 
its  neighbourhood  is  torn. 

Hccmorrhage  into  the  Areolar  Tissue  of  the  Orhit  and  Eyelid,  giving  rise  to 
extensive  ecchymosis  of  the  lid,  possibly  with  protrusion  of  the  eye-ball  itself, 
often  accompanies  fracture  of  the  orbital  plate  of  the  frontal  bone.  The  ecchy- 
mosis that  occurs  in  these  cases  arises  from  the  filtration  of  the  blood  from  the 
interior  of  the  skull,  through  the  fractiu-e,  into  the  loose  areolar  tissue  con- 
tiguous to  the  injured  bone.  It  differs  remarkably  in  appearance  from  that 
resiilting  from  a  direct  blow  upon  the  eyelid — from  a  "  black  eye."  In  the 
latter  case  there  is  briusing  of  the  sldn,  and  the  ecchymosis  is  in  a  great 
measure  cutaneous,  of  a  reddish  pui-ple  coloiu-.  In  the  ecchymosis  from 
fracture,  the  htemorrhage  is  entii-ely  subcutaneous  :  there  is  probably  no 
bruising  of  the  eyelid,  but  tliis  is  tense,  greatly  swollen,  and  of  a  purple  coloiu-. 
The  extravasation  can  clearly  be  seen  not  to  be  in  the  skin,  but  to  shine 
through  it. 

This  haemorrhage  may  be  Venous  or  arterial.  When  venous,  it  j)robably 
arises  from  laceration  of  the  cavernous  sinuses.  When  arterial,  it  may,  as 
Hewett  has  shown,  be  the  forerunner  of  a  circumscribed  traumatic  anemism  of 
the  orbit,  attended  by  pulsation,  bruit,  and  projection  of  the  eyeball,  requiring 
the  deligation  of  the  common  carotid  for  its  cure. 

Bleeding  from  the  Nose  or  Mouth  may  of  course  arise  from  any  injiu-y 
applied  to  these  parts  without  the  skull  Ijeing  implicated  ;  yet  in  some  cases  of 
fracture  of  the  skull  the  haemorrhage  proceeds  from  the  interior  of  the  cranium, 
the  blood  escaping  through  a  fissui-e  in  the  roof  of  the  nasal  fosste,  and  indi- 
cating a  fractui-e  through  the  ethmoid  and  sphenoid  bones.  In  a  patient  of 
mine  who  died  five  weeks  after  an  injury  of  the  head,  accompanied  by  bleeding 
from  the  nose,  a  fracture  by  contrecoup  was  found  extending  across  one  orbital 
plate  of  the  frontal  bone,  and  separating  its  articulation  with  the  ethmoid.  In 
this  case,  the  nature  of  the  injury  was  suspected  from  the  fact  of  the  nose  itself 
having  been  uninjured  by  the  blow,  although  the  hsemorrhage  from  it  was  very 
considerable  and  continuous ;  for  it  is  in  the  quantity  and  duration  of  this 
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ha3moiTliage  that  its  value  as  a  diagnostic  sign  of  fracture  of  the  base  of  the 
skull  consists. 

Voinitmg  of  Blood  may  occur  in  these  cases,  from  the  blood  finding  its  way 
through  the  fractured  ethmoid  or  sphenoid  down  the  nose  and  through  the 
posterior  nares  into  the  pharyn.x.  and  stomacli.  In  these  cases  the  vomited 
blood  is  dark,  clotted,  and  mixed  with  the  contents  of  the  stomach.  In  some 
rare  cases,  the  blood  that  issues  from  the  nose  and  mouth  passes  into  these 
cavities  thi-oiigh  the  Eustachian  tube.  The  petrous  portion  of  the  temporal 
bone  is  fractm'ed,  and  the  middle  ear  opened  ;  the  tympanum,  however,  bemg 
unbroken,  no  bleeding  by  the  ear  ensues,  but  the  blood  escapes  into  the 
pliarjmx  through  the  Eustachian  tube.  In  some  cases  there  may  be  a  combi- 
nation of  these  different  signs.  Thus,  in  a  patient  of  mine  at  the  Hospital,  there 
were  htemorrhage  into  the  left  orbit  and  from  the  left  nostril,  copious  vomiting 
of  blood,  and  bleeding  from  the  right  ear,  follomng  a  IjIow  upon  the  forehead. 
The  diagnosis  which  was  made  during  life,  and  which  was  verified  after  death, 
was  a  fissure  of  the  skuR  extending  through  the  left  orbital  plate  of  the  frontal 
bone,  the  ethmoid,  and  probably  the  sphenoid  on  that  side,  and  a  fracture  of 
the  petrous  portion  of  the  right  temporal  bone. 

2.  The  Discharge  of  a  thin  Watery  Fluid  from  the  interior  of  the  skull 
is  a  sign  of  rare  occurrence  ;  but,  when  it  happens,  it  may  be  considered  as 
pathognomonic  of  fi'acture  of  the  base.  Indeed,  it  is  the  most  certain  sign 
of  tliis  iiijmy  that  Ave  possess.  This  discharge  usually  takes  place  through  the 
ear ;  but  it  may  occur  from  the  nose,  of  which  I  have  seen  one  instance,  and 
Eobert  mentions  another.  Still  more  rarely  it  takes  place  from  a  wound  iii 
the  scalp  communicating  with  the  fractiu-e  ;  percolating  thi'ough  this,  and  so 
being  poured  out  externally.  The  only  instance  of  this  kind  with  which  I  am 
acquainted  is  one  which  was  communicated  to  me  by  one  of  the  pupils  of  the 
College,  as  having  occurred  at  the  Penryn  Infirmary  a  few  years  ago.  A  boy 
received  a  wound  on  the  back  of  the  head,  with  depressed  and  comminuted 
fracture  of  the  skviU.  On  the  nineteenth  day  after  the  receipt  of  the  injury, 
a  large  quantity  of  serous  fluid  began  to  escape  through  the  wound,  and  con- 
tinued to  do  so  profusely  until  Ms  death  fi'om  coma  four  days  later.  At  iirst 
the  fluid  that  is  discharged  is  usually  tinged  with  blood,  but  this  soon  ceases, 
and  it  then  flows  clear. 

There  would  consequently  appear  to  be  three  situations — the  ear,  the  nose, 
and  a  wound  on  the  head — from  wliich  this  discharge  has  been  obserued.  It 
is  an  exceedingly  valuable  though  most  serious  sign  ;  and  Robert,  who  has 
investigated  tliis  phenomenon  with  much  closeness,  states  that  the  cases  in 
which  it  happens  always  terminate  fatally.  This,  however,  is  an  error ;  for 
at  least  three  cases  have  occurred  at  the  University  College  Hospital,  in  wliich 
the  patients,  adults,  recovered,  although  many  oimces  of  fluid  were  discharged 
from  the  ear.  It  is  usually  associated  with  symptoms  indicative  of  serious 
injury  to  the  base  of  the  brain  j  but  to  this  there  are  also  exceptions,  for 
I  have  seen  it  take  place  in  cases  of  injury  of  the  head,  imaccompanied  by 
any  severe  cerebral  symptoms.  In  all  cases  of  recovery  that  I  have  witnessed, 
some  deafness  of  the  ear  fi-om  which  the  discharge  occurred  has  been  left 
Most  generally  it  occurs  in  young  people.  Robert  says  that  it  does  so  in- 
variably ;  but  Hewett  states  that  in  most  of  the  instances  in  wliich  he  has  seen 
it  the  patients  were  above  thii-ty  years  of  age.  In  one  of  the  cases  that  I  have 
witnessed,  the  patient  was  fifty-eight  years  of  age ;  and  in  six  other  instances 
in  which  I  have  observed  it,  the  patients  were  all  adults. 

The  Quantity  of  fluid  that  is  thus  discharged  is  always  very  considerable, 
the  pillow  usually  becoming  soaked  by  it,  and  thus  first  attracting  attention 


SEROUS  DISCHARGE  FROM  SKULL. 


373 


to  it.  It  is  ol'teii  necessiuy  tu  keep  a  piece  of  sponge  or  a  pledget  ol"  lint 
against  the  ear,  in  order  to  prevent  tlie  fluid  i'roni  wetting  the  patient  as  it 
trickles  out ;  and,  if  a  cup  be  so  placed  as  to  collect  it,  an  ounce  or  two  will 
speedily  accumulate.  Laugier  states  that  he  has  seen  a  tumblerful  discharged 
in  a  short  time,  and  as  much  as  twenty  ounces  have  been  known  to  be  poured 
out  in  three  days.  The  flow  is  usually  continuous  for  several  days,  and  then 
ceases.  It  is  remai-kable  that  the  hearing,  though  usually  lost,  does  not  always 
appear  to  be  destroyed  in  the  ear  from  which  the  discharge  takes  place. 

Although  the  occurrence  of  a  watery  discharge  from  the  ear  after  certain 
injiu-ies  of  the  head  had  been  observed  by  Van  der  Weil,  O'Halloran,  and 
Dease,  in  the  early  part  and  middle  of  the  last  century,  no  attention  was 
paid  to  the  subject  by  later  sm'gical  writers  ;  and  the  subject  appears  to  have 
been  completely  lost  sight  of  until  Laugier,  in  1839,  again  directed  the  atten- 
tion of  sm'geons  to  this  interesting  phenomenon.  Since  this  period,  it  has 
been  often  observed  and  attentively  studied  ;  and  the  nature  and  the  soiu'ce  of 
this  discharge  have  been  particularly  investigated  by  Laugier,  Chassaignac, 
Robert,  and  Guthrie.  Its  physical  and  chemical  characters  are  those  of  a 
perfectly  clear,  limpid,  and  watery  fluid,  containing  a  considerable  quantity 
of  chloride  of  sodium,  vdth  a  Little  albumen  in  solution,  and  some  sugar.  It  is 
not  coagulable  by  heat  nor  by  nitric  acid. 

The  Source  of  this  discharge  has  not  as  yet  been  investigated  with  all  the 
attention  that  its  importance  requii-es.  Laugier  believed  it  to  be  the  serum 
of  the  blood  filtered  through  a  crack  in  the  petrous  portion  of  the  temporal 
bone,  and  so  through  the  ruptured  tymijanimi.  This  explanation,  how- 
ever, is  evidently  not  correct  ;  for  not  only  is  blood  extravasated  in  the 
living  body  incapable  of  this  species  of  rapid  and  complete  filtration,  but 
the  chemical  composition  of  the  fluid,  which  differs  altogether  from  that  of 
the  serum  of  the  blood,  in  containing  a  mere  trace  of  albmnen  and  double 
the  quantity  of  chloride  of  sodium,  is  incompatible  with  this  supposition.  By 
others  it  has  been  supposed  that  the  fluid  is  furnished  by  the  internal  ear, 
being  a  continuous  discharge  of  the  liqiior  Cotiinnii ;  but  its  large  quantity, 
and,  above  all,  the  fact  of  its  occasionally  escaping  through  the  nose,  establish 
the  fallacy  of  this  explanation.  Again,  it  has  been  supposed,  but  without 
sufficient  evidence,  that  the  cavity  of  the  araclmoid  furnishes  this  secretion. 
But  the  arachnoid  does  not  secrete  suificiently  to  furnish  the  quantity  of 
fluid  discharged  ;  and  if  this  membrane  become  irritated  and  the  secretion 
increased,  it  would  become  opaque  from  lymph  or  pus  admixed  with  it. 
Others  have  looked  upon  it  as  the  saliva  flowing  back  through  the  Eustachian 
tube,  and  thus  entering  the  ear,  and  draining  out  tkrough  the  ruptured 
tympaniun  ;  but  the  character  of  the  fluid  differs  so  completely  from  that  of 
saliva  as  to  render  this  supposition  untenable.  I  think,  with  Robert,  that 
there  can  be  little  doubt  that  this  discharge  consists  of  the  cerebro-spinal 
fluid  ;  for  not  only  is  it,  in  appearance  and  chemical  composition,  identical 
with  this  liquid,  but  there  is  no  other  som-ce  within  the  skull  than  the 
pia  mater  which  can  yield  with  equal  rapidity  so  large  a  quantity  of  fluid ; 
experiment  on  animals  having  shown  that  the  cerebro-spinal  fluid  is  rapidly 
reproduced  after  its  evacuation.  An  additional  point  of  analogy  between 
this  discharge  and  the  cerebro-spinal  fluid  is  to  be  found  in  the  fact  pointed 
out  by  C.  Bernard,  that  tliey  both  contain  a  small  quantity  of  sugar.  In 
order  that  the  fluid  be  discharged,  the  membranes  of  the  brain  must  have 
been  torn  opposite  the  outlet  by  which  it  is  poured  forth.  This  has  actually 
been  ascertained  to  be  the  case,  in  carefully  conducted  dissections  of  injuries 
of  the  head  in  which  this  symptom  has  occurred.    When  it  is  discharged 
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through  the  ear,  the  laceration,  as  B(5rar(l  has  remarked,  must  liave  extended 
tlu'ougli  the  cul-de-sac  of  the  arachnoid,  which  is  prolonged  around  the  audi- 
toiy  nerve  in  the  internal  auditory  canal.  When  it  is  poured  out  tlu'ough  the 
nose,  the  fracture  has  probaljly  extended  through  the  cribrifonn  plate  of  the 
ethmoid  bone,  and  laid  open  the  prolongation  of  arachnoid  that  surrounds 
the  filaments  of  the  olfactory  nerve. 

Treatment. — The  treatment  of  fracture  of  the  base  of  the  skull  must  be 
conducted  on  those  general  principles  that  guide  us  in  the  management  of 
simple  fi-actures ;  no  special  means  can  be  had  recourse  to,  and  in  the  great 
majority  of  cases  a  fatal  termination  speedily  ensues. 

Depressed  Fracture  of  the  Skull. — It  occasionally  though  very  rarely 
happens  that,  in  consequence  of  a  blow,  a  portion  of  the  skull  is  depressed 
without  being  fractiu^ed,  and  even  without  any  serious  cerebral  sjTnptoms 
occurring.  Such  depression  without  fracture  can,  however,  only  occur  in 
children,  whose  skulls  are  soft  and  yielding.  In  adults  it  caimot  happen 
without  the  occurrence  of  partial  or  incomplete  fracture.  Many,  if  not  all, 
of  the  so-called  "  congenital  depressions  "  that  are  met  ■wdth  in  the  skull  are 
the  result  either  of  violence  inflicted  on  the  cranium  at  birth,  usually  in 
instrumental  laboiu's,  or  of  falls  and  blows  upon  the  head  in  early  infancy. 
Such  depressions  are  smooth,  concave,  and  sometimes  symmetrical,  and 
present  very  different  characters  from  the  irregular  ontline  of  an  ordinary 
fracture.  They  never  present  the  characters  of  a  fissure.  A  depression  of 
the  skull  may  be  congenital,  being  jjroduced  in  the  way  I  have  described ;  but 
there  is  no  such  thing  as  a  congenital  fissure  of  the  skull. 

In  the  Diagnosis  of  depressed  fracture,  it  is  important  to  remember  that 
the  apparent  depression  produced  by  an  extravasation  rmder  the  scalp  may 
simulate  this  injury  very  closely;  for  even  an  experienced  Surgeon  may 
sometimes  mider  these  circumstances  be  deceived,  and  be  induced  to  cut 
dowTi  on  a  suspected  fracture  when  in  reality  none  exists.  This  happens 
in  consequence  of  the  blood  that  is  extravasated  coagulating  round  the 
circumference  of  the  contusion,  whilst  that  which  is  in  the  centre  remains 
fluid,  so  that  a  very  deceptive  sensation  of  a  hollow  with  a  hard  rim  is 
commrinicated  to  the  finger. 

Varieties. — Depressed  fractures  of  the  skull  present  many  varieties.  Tliey 
may  either  be  simple,  without  wound  of  the  scalp ;  compound ;  or  com- 
minuted. In  the  majority  of  cases,  whether  the  fractm-e  be  simple  or 
compound,  there  is  comminution  of  the  injured  portion  of  bone  ;  the  fi'ag- 
ments  being  perhaps  driven  into  the  brain. 

Sometimes,  though  very  rarely,  the  external  table  alone  is  depressed  and 
driven  into  the  diploe.  This  is  especially  the  case  over  the  fi'ontal  sinuses, 
where  it  may  be  broken  in,  as  I  have  seen  hajipen  fi-om  the  kick  of  a  horse, 
without  the  inner  table  being  splintered,  or  any  bad  consequences  ensuing. 

The  inner  table  may  be  fractured  without  any  injury  whatever  to  the 
outer  table ;  and  it  may  not  only  be  so  fractured,  but  a  portion  of  it  may 
actually  be  depressed,  without  the  outer  table  being  injured.  Of  this  re- 
markable injury  several  cases  are  recorded  as  having  happened  in  the  late 
American  war,  and  are  figured  in  the  Official  Siu-gical  Report.  More  com- 
monly, when  the  inner  table  is  thus  fractured  or  depressed,  the  outer  table 
is  fissured. 

In  all  ordinary  depressed  fractures,  the  internal  table  is  splintered  to  a 
greater  extent  than  the  external  one.  This  is  especially  tlie  case  wlien  the 
fracture  is  the  result  of  gun-shot  injury,  or  wlien  it  has  been  occasioned  by 
blows  -with  a  pointed  weapon,  as  the  end  of  a  pick,  or  a  large  nail,  or  the 
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Figr.  162.— Fracture  of  the  Skull  from  Gun- 
shot Injury :  splintering  of  Outer  Table. 


sharp  angle  of  a  brick.  In  these  fractures,  wliich  constitute  the  dangerous 
variety  termed  Punctured,  the  outer  table  may  he  merely  perforated  or 
tissui-ed,  whilst  the  hmer  one  is  widely  splintered  into  nmnerous  fragments, 
for  the  extent  of  a  squai-e  inch  or  more.  This  splintering  of  the  inner 
lamina  of  the  skuU  to  a  greater  extent  than  the  outer  one  has  attracted 
much  attention,  being  of  considerable  practical  moment,  and  is  usually  said 
to  be  OAving  to  its  being  more  brittle  than  the  external  table.  This,  however, 
I  do  not  consider  to  be  the  only  cause.  I  should  rather  attribute  it  to 
the  dii-ection  of  the  fractm-ing  force  from  without  inwards  causing  a  certain 
loss  of  momentum  in  passing  through  the  outer  table  ;  the  inner  table  being 
thus  splintered  more  widely  than  the  outer  one,  for  the  same  reason  that 
the  aperture  of  exit  made  by  a  bullet  is  larger  than  that  of  entry.  If  this 
be  the  true  explanation,  the  reverse  ought  to  hold  good  if  the  force  be  applied 
in  the  opposite  direction.  It  is  very 
seldom  that  we  have  an  opportimity  of 
examining  such  a  case  ;  but,  a  few  years 
ago,  a  man  was  brought  to  the  Hospital 
who  had  committed  suicide  by  discharg- 
ing a  pistol  into  his  mouth  and  upwards 
through  the  brain.  The  bullet  had  per- 
forated the  palate  and  passed  out  at  the 
upper  part  of  the  cranium,  near  the  vertex 
(Fig.  162).  On  examining  the  state  of 
the  bones,  it  was  found  that  the  outer 
table  of  the  skull  was  splintered  to  a  con- 
siderably greater  extent  than  the  inner 
one,  sho^ving  clearly  the  influence  of  the  direction  of  the  fracturing  force.  This 
case  led  me  to  make  further  experiments  on  the  dead  body ;  and  I  found  that  this 
always  occurs  when  the  blow  is  struck  from  the  inside  of  the  skull  outwards. 

Mr.  Teevan  has  recently  made  a  considerable  number  of  ingenious  experi- 
ments on  this  subject,  by  firing  bullets  and  di-iving  pointed  bodies  of  various 
kinds  through  the  skull.  He  finds,  as  the  result  of  these  investigations,  that 
the  aperture  of  exit,  or  that  opposite  to  the  point  struck,  is  the  largest, 
whether  the  blow  be  delivered  or  the  bullet  be  driven  fi-om  without  inwards, 
or  the  reverse.  The  explanation  at  which  he  has  arrived,  as  the  result  of 
his  experiments,  is  that  the  aperture  of  entry  is  caused  by  the  penetrating 
body  only,  whilst  the  aperture  of  exit  is  caused  by  this  plus  the  fragments 
of  bone  driven  out  of  that  table  of  the  skidl  which  was  fiLTst  perforated. 
Thus,  when  a  bullet  strikes  the  external  table  from  without,  it  first  per- 
forates this,  and  then  canies  along  with  it  and  through  the  inner  table  the 
fragments  of  bone  that  it  has  cut  out  of  the  external  table,  and  hence  fractures 
the  inner  table  more  widely  than  the  outer.  When  both  sides  of  the  head 
are  traversed  by  a  bullet,  it  vnR  be  found  that  the  aperture  of  entry  in  the 
order  table  on  the  side  first  struck,  and  the  apertme  of  entry  in  the  inner 
table  of  the  opposite  side  of  the  head  will  be  the  smallest,  the  largest  holes 
made  by  the  bullet  being  the  apertures  on  the  inner  table  of  the  former  side 
and  the  outer  table  of  the  latter.  In  the  case  of  a  large  and  broad  body  like  a 
bullet,  which  carries  and  does  not  merely  perforate  bone,  Mr.  Teevan's 
explanation  is  doubtless  correct.  But,  in  the  ordinary  "  punctm-ed  "  fracture, 
made,  for  instance,  by  tlie  point  of  a  nail  being  driven  through  the  skuU,  it 
must  be  remembered  that  no  fragments  of  the  outer  table  or  diploe  are  carried 
onwards,  and  that  the  very  wide  spread  splintering  of  the  inner  table,  wliich 
i  >  so  characteristic  of  this  form  of  injury,  cannot  be  accounted  for  in  this  way. 
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but  appears  to  lue  tu  be  referable  tu  tlie  cause  1  have  yiven — viz.,  tlie  direction 
of  the  fracturing  ibrce  and  the  loss  of  momentum  in  the  breaking  body. 

It  occasionally  happens,  as  the  result  of  sabre-  or  hatchet-cuts  on  the  head, 
that  a  kind  of  longitudinal  punctured  fracture  occurs,  in  which  the  outer  table 
is  merely  notched,  whilst  the  inner  one  is  splintered  along  the  whole  line  of 
blow.  In  other  cases,  again,  a  portion  of  the  skull  is  completely  sliced  off, 
hanging  down  in  a  flap  of  the  scalp,  and  exposing  the  brain  or  its  membranes. 

A  special  and  very  important  kind  of  punctured  and  depressed  fracture 
is  that  in  which,  by  the  thinist  of  a  stick,  lunbreUa,  or  other  blunt-ended  body 
into  the  orbit,  the  orbital  plate  of  the  frontal  bone,  or  the  cribriform  lamella  of 
the  ethmoid,  is  perforated,  and  the  dura  mater  or  brain  woimded.  In  such 
cases  there  is  sometimes  no  external  wound  even,  the  stick  having  passed 
up  under  the  iij^per  eyelid ;  and  it  is  conceivable  that  the  same  result  even 
might  happen  by  a  thrust  up  the  nostril.  Death  results  either  by  wound 
of  the  cavernous  sinus  and  intracranial  extravasation  of  the  blood,  or  more 
remotely  from  the  secondary  inflammatory  effects  of  the  wound  of  the  dura 
mater  and  brain. 

The  Symptoms  of  a  depressed  fracture  of  the  skull  are  of  two  kinds  :  those 
that  are  dependent  iipon  the  injury  to  the  bone,  and  those  that  result  from 
the  concomitant  compression  or  laceration  of  the  brain. 

When  the  scalp  is  not  wounded,  the  depression  may  sometimes  be  felt ; 
but  very  commonly  it  is  masked  by  extravasation  of  blood  about  it,  and  the 
Surgeon  is  only  led  to  suspect  its  existence  by  the  continuance  of  symptoms 
of  compression  from  the  time  of  the  injury.  In  all  cases  of  doubt,  when 
these  symptoms  exist,  an  incision  should  be  made  through  the  scalp  at  the 
seat  of  injury,  and  the  state  of  the  skull  examined.  When  there  is  a  wound 
in  the  scalp  communicating  with  the  fracture,  the  Silrgeon  detects  at  once 
the  existence  of  depression  and  comminution  by  examining  the  bone  with 
his  finger  through  the  wound.  When  the  fragments  that  are  depressed  are 
impacted  and  finnly  locked  together,  so  as  to  form  an  unyielding  depression, 
symptoms  of  compression  of  the  brain,  to  a  more  or  less  marked  degree,  usually 
result.  But  if  the  fracture  be  very  extensive,  and  the  fragments,  though 
somewhat  depressed,  lie  loose,  and  if  they  be  yielding  and  do  not  exercise 
a  continuous  pressure  on  the  brain,  it  occasionally  happens  that  no  cerebral 
disturbance  comes  on  for  some  days,  even  though  the  injury  done  be  very 
extensive.  A  man  twenty-four  years  of  age,  was  admitted  into  Universit}' 
College  Hospital.  He  had  been  struck  on  the  forehead  with  the  sharp  edge  of 
a  quoit.  The  frontal  bone  was  extensively  comminuted,  twelve  fragments 
being  removed,  and  the  dura  mater  being  exposed  to  a  considerable  extent ; 
yet  no  bad  symptoms  occurred  imtil  the  ninth  day,  when  inflammation  of  the 
brain  and  its  membranes  set  in,  and  he  speedily  died. 

In  other  cases  again,  more  especially  in  children  and  young  persons,  in 
whom  the  bones  are  soft  and  yielding,  fracture  with  depression  may  exist  to 
a  considerable  extent,  and  no  symptom  whatever  of  compression  be  produced 
at  the  time  or  at  any  subsequent  period, — the  patient  living  with  a  portion  of 
his  skuU  permanently  beaten  in.  I  have  several  times  seen  patients  in  after 
life  with  large  flat  depressions  of  the  skuU,  the  result  of  injuries  sustained 
in  childhood,  who  presented  no  signs  of  cerebral  distiu'bance.  It  is  very  rare, 
however,  to  meet  with  a  recent  case  of  depressed  fractiu-e  in  the  adult 
without  signs  of  compression  of  the  brain.  But,  though  rare,  it  is  not 
impossible  ;  and  Green  mentions  the  case  of  a  man  whose  skull  was  de- 
pressed to  the  extent  of  the  bowl  of  a  dessert-spoon,  without  any  symptoms  of 
compression. 
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Wounds  of  the  Dura  Mater— The  great  danger  in  these  cases  of  depressed 
and  conmiinuted  fracture  arises  not  only  fr'onx  tlie  compression  of  the  brain, 
but  from  the  rapidity  with  which  inflammation  is  set  up  in  consequence 
of  the  shai-p  fragments  wounding  and  irritating  the  membranes  and  brain. 
Indeed,  a  womid  of  the  dm-a  mater,  however  slight,  is  a  most  dangerous 
complication,  and  one  that  is  not  often  recovered  from.  This  is  more 
especially  the  case  in  those  injiu-ies  in  Avhi*h  the  inner  table  is  extensively 
splintered,  as  in  the  different  forms  of  punctured  fractm-e.  In  these  cases 
there  may  be  no  signs  of  compression  ;  but  inflammation  speedily  sets  in, 
and  certainly  proves  fatal  if  the  cause  of  irritation,  the  sharp  spicula,  be 
allowed  to  remain  in  contact  with  the  dura  mater.  This  membrane  becomes 
sloughy,  and  coated  with  a  thick  deposit  of  plastic  matter,  whilst  the  usual 
evidences  of  encephalitis  are  found  in  the  other  membranes  and  the  brain. 
Wounds  of  the  dm'a  mater,  though  in  the  highest  degree  dangerous,  are  not 
necessarily  fatal.  In  military  jDractice  it  has  often  haj)pened  that,  as  the 
result  of  sabre-cuts,  portions  of  the  skull  have  been  sliced  or  split  down,  the 
subjacent  membranes  and  the  brain  itself  being  wounded,  and  yet  a  good 
recovery  has  resulted ;  and  I  have  had  several  cases  under  my  own  care  in 
which,  though  the  dura  mater  has  been  pimctured  by  spicula  of  depressed 
fractiu'es,  and  portions  of  brain  lost,  the  patient  has  made  a  good  recovery. 

The  Treatment  of  a  depressed  and  comminuted  fracture  of  the  skull  varies 
not  only  according  to  the  nature  and  extent  of  the  accident,  but  also  to  the 
existence  or  absence  of  symptoms  of  compression  of  the  brain. 

If  there  be  no  wound  in  the  scalp,  but  the  occurrence  of  symptoms  of  com- 
pression and  the  existence  of  some  irregularity  of  the  skull  at  the  seat  of  injury 
lead  the  Surgeon  to  suspect  a  depressed  fracture,  he  should  make  a  crucial  or 
T-shaped  iucision  down  upon  the  part  in  order  to  examine  the  bone,  and,  if  this 
be  foimd  depressed,  to  elevate  or  remove  it. 

If  the  scalp  be  already  woimded,  all  that  need  be  done  to  ascertain  the 
natui-e  of  the  fracture,  is  to  pass  the  finger  very  gently  into  the  woimd  and 
thus  examine  the  bone.  If  any  fragments  be  found  Ijang  loose,  they  should 
be  picked  out,  as  their  presence  can  only  excite  injm-ious  irritation  ;  any  bone 
that  is  driven  below  its  level  must  be  raised,  and,  if  completely  detached, 
removed. 

In  order  to  raise  these  depressed  poi-tions  of  bone,  it  is  in  many  cases  only 
necessary  to  introduce  the  point  of  an  elevator  imdemeath  the  fragment,  and, 
using  the  instrument  as  a  lever,  raise  it  into  position.  If  there  be  not  an 
aperture  sufficiently  large  for  the  introduction  of  the  elevator,  one  may  be 
made  by  sawing  out  an  angle  of  bone  at  a  convenient  spot  by  means  of  a  Hey's 
saw,  or  clipping  off  a  projecting  point  with  the  bone-forceps.  In  this  way, 
sufficient  space  may  usually  be  gained  without  the  necessity  of  applying  the 
trephine.  If,  however,  the  inner  table  be  spHntered  to  a  considerable  extent, 
or  if  there  be  no  convenient  angle  that  can  be  removed,  the  trephine  must  be 
applied  in  such  a  way  that  at  least  half  its  circle  is  situated  upon  the  edge  that 
overhangs  the  depressed  bone  ;  the  Surgeon  salving  ou.t  by  means  of  this 
instrument  a  portion  of  the  undepressed  skull,  in  order  that  he  may  more 
conveniently  get  at  the  fragment.  After  a  half  circle  of  bone  has  been 
removed  in  this  way,  the  depressed  splinters  may  be  taken  out,  a  Hey's  saw 
still  being  occasionally  required  before  the  wliole  can  be  removed  ;  the  flaps  of 
scalp  should  then  be  laid  down,  a  suture  or  two  applied,  and  water-dressing 
put  over  the  wound.  Rigorous  antiphlogistic  treatment  must  then  be  adopted 
with  the  view  of  preventing  or  removing  the  inflammatory  symptoms  which 
set  in. 
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In  all  cases  tliat  partake  of  the  nature  of  a  Punctured  Fracture,  those  in 
■vvliich  there  is  but  slight  injury  of  the  external  table,  with  considerable  splin- 
teiing  and  depression  of  the  inner  one,  or  in  wliich  there  is  a  nan-ow  and  deep 
depression  of  the  bone,  the  trephine  must  be  applied  on  different  principles 
from  those  that  guide  us  in  its  use  in  ordiuary  depressed  fractures.  In  the 
pnnctui'ed  fracture  it  is  applied,  not  to  remove  symptoms  of  compression 
which,  ui  all  probability,  may  not  exist  ;  but  with  the  vieiv  of  preventing  the 
inflammation  which  will  to  a  certainty  be  set  up  if  the  si^linters  of  the  inner 
table  be  allowed  to  continue  iiTitating  the  membranes  and  brain.  Hence  it 
is  a  rule  in  surgery,  in  all  cases  of  punctm-ed  fracture,  to  apply  the  trephine  at 
once,  so  as  to  prevent  those  iujurious  consequences  Avliich  must  otherwise 
necessarily  result.  In  these  .cases  a  trephine  with  a  large  cro-wn  should  be  used, 
and  the  circle  of  injured  bone  itseK  must  be  sa-wni  out. 

Should,  however,  the  rise  of  the  trephine  have  been  delayed  in  these  cases 
until  inflammatory  action  has  been  set  up,  the  instrument  may  stUl  be  applied 
with  advantage.  Many  years  ago,  a  boy  was  admitted  into  University  CoUege 
Hospital,  on  the  sixteenth  day  after  having  been  struck  on  the  side  of  the  head 
by  a  large  nail,  which  projected  from  a  door  that  fell  upon  him.  No  symptoms 
of  any  kind  had  occurred  imtil  the  eleventh  day  after  the  accident,  when  he 
became  dull  and  lost  his  appetite  ;  on  the  sixteenth  day,  that  of  Ms  admission, 
he  had  suddenly  become  di-owsy  and  delirious,  but  answered  rationally  when 
spoken  to,  and  complained  of  pain  in  the  head.  The  pupils  were  dilated,  the 
skin  hot,  and  the  ptLlse  quick.  On  examination,  a  small  round  aperture,  fi-om 
which  some  fetid  pus  exuded,  was  discovered  on  the  right  parietal  eminence. 
On  introducing  a  probe,  which  the  hole  just  admitted,  some  rough  bone  could 
be  felt.  S.  Cooper  immediately  trephined  the  boy,  removing  a  circle  of 
bone  including  the  small  aperture.  The  inner  table  corresponding  to  this  was 
foimd  splintered  to  some  extent,  and  the  dura  mater  was  seen  to  be  thickened 
and  tuflamed  ;  but  the  patient  recovered  without  a  bad  symptom. 

In  those  rare  cases  in  which  there  is  a  Depressed  Fracture,  without  symptoms 
of  compression,  or  even  a  woimd  of  the  scalp,  the  line  of  practice  is  somewhat 
imsettled,  as  to  whether  the  depressed  portion  of  bone  should  be  left  where  it 
is,  or  an  attemj)t  be  made  to  elevate  it.  Sir  A.  Cooper,  Abemethy,  and 
Dupuytren  advise  that,  if  it  does  not  give  rise  to  any  symptoms  of  compression, 
it  is  better  not  to  interfere  with  it ;  and  there  axe  several  cases  on  record  of 
patients  who  have  recovered  in  whom  this  course  was  adopted,  the  depression 
continuing  permanent.  That  non-interference  is  the  proper  course  to  pursue  in 
some  cases,  more  particularly  in  children,  there  can  be  no  doubt.  I  have  had 
under  my  care  a  child  in  whom,  in  consequence  of  a  fall,  there  was  on  one  of 
the  parietal  bones  a  depression  as  large  as  a  crown-piece,  its  edges  being  shai-ply 
defined  :  no  signs  of  compression  or  of  inflammation  of  the  brain  ensued,  and 
it  was  consequently  left  without  interference,  the  child  making  an  excellent 
recovery,  and  continuing  well.  Indeed,  in  children,  the  amount  of  injiuy  that 
may  be  inflicted  on  the  brain  not  only  by  compression  biit  by  actual  laceration, 
and  yet  be  followed  by  recovery,  is  very  surprising. 

In  the  adult,  the  cerebral  substance  does  not  accommodate  itseK  so  readily  to 
injirries,  and  here  the  line  of  practice  is  not  quite  so  definite.  But  even  in 
persons  of  mature  age,  under  cei-tain  favourable  circumstances,  bone  may  be 
depressed  and  contimie  so  without  giving  rise  either  to  compression  of  the  brain 
or  to  inflammation  of  its  membranes.  I  had  once  under  my  care  a  case  which 
illustrated  this  point  forcibly.  The  patient,  a  middle-aged  man,  fell  on  his  head 
into  an  area,  and  stripped  off  the  greater  part  of  tlie  scalp  from  the  anterior 
part  of  the  head  and  the  vertex  ;  on  the  upper  part  of  the  left  parietal  bone  was  a 
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starred  and  depressed  fracture  of  the  skull,  as  large  as  a  florin.  As  the  depres- 
sion was  smooth,  not  more  than  a  quixi-ter  of  an  inch  in  depth,  and  there  was 
no  symptoms  of  compression,  I  drew  the  scalp  forwards  and  left  the  bone 
untouched,  the  patient  making  an  excellent  recovery,  mthout  any  symptom  of 
intracranial  mischief.  I  am  also  acquainted  with  a  gentleman  upwards  of  fifty 
years  of  age,  who  has  a  depression  in  the  paiietal  bone  as  large  as  the  bowl  of 
a  table-spoon,  the  result  of  a  fracture  by  a  fall  from  a  horse  when  a  lad,  and 
from  which  no  inconvenience  has  resulted.  I  think,  however,  that  tliis  expec- 
tant practice  shoiild  not  be  followed  too  implicitly,  but  that  we  must  be  guided 
by  the  circumstances  of  the  particulai-  case.  If  the  depression  be  nearly 
uniform,  of  inconsiderable  depth,  and  occupy  some  extent  of  skuU,  which  is 
depressed  in  a  smooth  hollow  or  bowl-like  manner,  and  more  especially  if  the 
patient  be  yoimg  and  the  scalp  unwoimded,  it  may  be  better  doubtless  to  follow 
the  practice  of  the  above-named  great  Stu-geons,  and  to  wait  for  symptoms  of 
compression  manifesting  themselves  before  we  interfere.  If,  however,  the  scalp 
be  wounded,  the  depression  be  sharp,  deep,  and  comparatively  small  in  extent, 
we  may  reasonably  suspect  the  existence  of  considerable  splintering  of  the 
inner  table  ;  and  here,  I  think,  the  safer  plan  would  be,  even  in  the  absence  of 
all  symptoms  of  compression,  to  elevate  for  the  same  reason  that  we  trephine 
in  pimctured  fractiue — the  prevention  of  inilammatory  action  that  will  be 
occasioned  by  the  irritation  of  the  spHnters  of  the  inner  table.  I  would  not, 
however,  venture  to  dogmatise  on  this  very  important  and  difficult  point  of 
practice.  The  opinions  of  the  most  experienced  Surgeons  are  at  variance  ;  and 
cases  may  readily  be  addu^ced  on  either  side  in  support  of  conflicting  doctrines. 
It  would  appear  that  military  Surgeons  generally  are  in  favour  of  the  expectant 
plan,  and  cases  may  be  foimd  in  the  works  of  Guthrie,  Balliiigall,  &c.,  in  sup- 
port of  tliis  practice ;  and  it  is  a  remarkable  circumstance  that,  in  many  of  these 
instances  in  which  recovery  resulted  in  cases  of  depressed  fracture  of  the  skull 
which  were  not  subjected  to  operative  interference,  the  patients  were  exposed 
to  great  privations,  possibly  during  a  hurried  retreat,  and  left  in  circumstances 
apparently  the  least  favourable  to  recovery.  So  far  as  my  own  experience  is 
concerned,  which  is  necessarily  drawn  purely  from  civil  practice,  I  can  say  that, 
with  the  exception  of  the  case  that  has  just  been  referred  to,  I  do  not  recollect 
ever  having  seen  a  case  recover  in  which  a  compound  depressed  fi'acture  of  the 
skidl  occurring  in  the  adult  had  been  left  without  operation ;  but  I  have,  on 
the  other  hand,  seen  several  instances  of  recovery  in  wliich  the  bone  had  been 
elevated,  and  fragments  removed. 

The  sooner  this  is  done  the  better.  Danger  does  not  arise  from  early  operation, 
but  from  delay.  The  presence  of  depressed  and  spiculated  fi-agments  pressing 
into  the  dura  mater  must  infallibly  and  speedily  induce  encephalitis.  I  have 
several  times  trephined  under  such  circumstances  as  these  with  success,  and 
have  never  had  occasion  to  regret  doing  so.  Indeed,  there  is  no  class  of  cases 
in  which  the  operation  of  trephining  is  attended  by  such  successful  results  as  in 
those  of  depressed  and  comminuted  fractiu'e.  Even  though  several  days  have 
elapsed  and  inflammation  has  set  in,  the  proper  treatment  will  be  to  remove  the 
depressed  and  .splintered  hone,  and  thus  give  the  patient  his  only  chance— a 
slender  one,  it  is  true — of  recovery.  In  such  adverse  circimistances  the 
patient  may,  however,  be  saved. 

A  man  was  admitted  under  Liston  with  a  long  depressed  fracture  on  the 
side  of  the  head,  produced  by  the  blow  of  a  brickbat ;  though  no  sign  of 
compression  existed,  yet  symptoms  of  cerebral  inflammation  were  speedily  set 
up,  and  Liston  trephined  him  on  the  fourth  day  after  the  accident  ;  the 
man,  who  was  perfectly  conscious,  walking  into  the  operating  theatre.    A  con- 
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suleraWe  splintering  of  the  inner  table  was  found,  the  fraginents  of  which 
were,  removed.  The  dura  mater  having  been  punctured  by  one  of  the 
spicula  of  bone,  diffuse  suppuration  of  the  membranes  of  the  brain  set  in,  and 
the  patient  died  in  a  few  days.  In  this  case,  however,  the  necessity  for  early 
trephining  was  clearly  indicated,  notwithstanding  the  absence  of  any  symptom 
of  compression. 

Wlien  a  depressed  fi-acture  of  the  skull  is  comiflieated  with  a  fracture  or  other 
injunj  of  the  spinal  column,  it  is  sometimes  diflicult  to  determine  how  much  of 
the  symptoms  may  be  due  to  one  accident,  and  what  proportion  to  the  other. 
In  such  a  case  as  this,  however,  we  should,  I  think,  treat  the  depressed  fracture 
irrespectively  of  the  vertebral  injmy,  thus  giving  the  patient  a  chance  of 
recovery,  of  prolongation  of  life,  or,  at  least,  of  return  of  consciousness  before 
death.  A  man  was  admitted  under  my  care  into  the  hospital,  with  depressed 
fi-actuxe  of  the  left  parietal  bone,  and  injury  of  the  cervical  spine,  the  precise 
nature  of  which  could  not  be  accurately  detei-mined.  He  was  in  a  state  of 
complete  coma  and  paralysis.  I  trephined  the  skull  and  elevated  the  depressed 
portion  of  bone  ;  he  recovered  his  consciousness  to  a  great  degree,  but  died  in  a 
few  days,  apparently  from  the  injury  to  the  spine.  On  examination  after  death, 
we  found  a  fracture  of  the  fifth  cer\ical  vertebra. 

INJURIES  OF  THE  CONTENTS  OF  THE  CRANIUM. 

Wounds  of  the  Brain  and  its  Membranes  are  frequent  in  injuries  of  the 
head,  and  constitute  one  of  the  most  important  complications  of  these  accidents. 
The  extent  of  injury  inflicted  upon  the  cerebral  substance  has  wide  limits,  - 
from  slight  laceration  without  exposure,  to  denudation  of  the  brain,  disin- 
tegration, and  escape  of  large  portions  of  its  pxilp. 

Causes. — Injury  to  the  brain  may  be  occasioned  in  various  ways.  The 
simplest  form  is  that,  perhaps,  which  is  not  unfrequently  met  with  in  unde- 
pressed fractirre  of  the  skull,  and  sometimes  happens  without  fractirre,  from 
simple  concussion  or  commotion  of  the  head  ;  laceration  of  the  cerebral  sub- 
stance occurring  under  the  seat  of  injury,  or  more  frequently  at  a  distant  or 
opposite  point,  by  a  kind  of  contrecoup.  This  laceration  of  the  brain  hy  contre- 
coup  is  by  no  means  of  unfrequent  occurrence.  I  have  seen  many  striking  in- 
stances of  it,  and  have  found  it  to  be  one  of  the  commonest  causes  of  death  iu 
simple  fracture  of  the  skull. 

Laceration  of  the  brain  by  contrecoup  is  attended  by  much  extravasation  of 
blood  ;  and  after  death  the  brain-substance  is  found  mixed  up  with  coagula, 
and  forming  a  soft,  pulpy,  bloody  mass.  In  most  instances  that  I  have  seen, 
the  anterior  lobes  have  been  thus  contused,  lacerated,  and  disorganised.  This 
accident  may  occur  without  any  fracture  of  the  skull  or  external  sign  of  serious 
injury,  and  usually  results  from  falls  upon  the  back  or  side  of  the  head,  often 
from  an  inconsiderable  height,  as  when  a  person  slips  suddenly  up  in  frosty 
weather  and  strikes  his  head  on  the  pavement ;  the  anterior  portions  of  the 
hemispheres  of  the  brain,  or  the  parts  opposite  to  that  struck,  will  then  be 
found  in  the  condition  just  described. 

The  brain  and  its  membranes  are  often  lacerated  by  the  sharp  spicula  of  a 
depressed  fractv,re,\ihic\\  may  penetrate  to  a  considerable  depth  in  its  substance. 
And,  lastly,  the  injury  may  be  occasioned  by  foreign  bodies,  such  as  bullets, 
traversing  or  lodging  in  the  head ;  or  by  stabs  and  punctures  througli  the 
thinner  portions  of  the  skull,  especially  the  orbital  plate  of  the  frontal  bone. 
In  this  way  a  piece  of  stick,  tobacco-pipe,  the  point  of  a  knife,  or  a  scissor- 
blade,  may  puncture  the  anterior  ijart  of  the  brain. 

Symptoms  and  Effects.— The  symptoms  and  results  of  wound  or  laceration  of 
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the  brain  vary  greatly  according  to  the  age  of  the  patient,  the  seat  of  injiuy, 
and  other  conditions,  which  cannot  very  readily  he  determined.  If  the  injuiy 
implicate  those  portions  of  the  nervous  centre  at  the  base  of  the  brain,  the  in- 
tegrity of  which  is  necessaiy  for  the  proper  maintenance  of  the  respiratory  act, 
inunediate  death  must  necessarily  ensue.  If,  however,  portions  of  this  organ 
that  are  less  essential  to  life,  as  the  anterior  lobes  and  upper  part  of  the  hemis- 
pheres, be  injured,  but  very  slight  sjnnptoms  may  occur  ;  and  in  some  cases 
there  is  no  positive  indication  by  which  this  injiuy  of  the  cerebral  substance 
can  be  detei-mined,  except  by  its  exposure  and  escape  through  the  external 
woimd.  Hence  it  is,  that  even  the  worst  injuries  of  the  head  are  rarely 
immediately  fatal,  the  patient  being  seldom  killed  outright,  unless  the  medulla 
oblongata  or  pons  be  woimded.  Cliildren,  especially,  have  been  known  to  bear 
extensive  injiuies  of  the  brain,  and  even  the  loss  of  a  considerable  quantity  of 
cerebral  matter,  without  any  very  serious  effects,  either  iimnediate  or  remote  ; 
and  it  is  by  no  means  of  uncommon  occurrence  to  see  them  live  several  days 
■svith  an  extent  of  injur}''  to  the  brain  which  would  rapidly  have  proved  fatal  to 
an  adult.  Indeed  it  may  be  stated  generally  that,  the  yoimger  the  patient,  the 
greater  the  chance  of  recovery.  So,  also,  the  prognosis  may  be  considered  more 
favourable  after  injirry  of  the  brain  in  men  of  the  labouring  class,  whose  minds 
are  but  little  exercised,  than  in  persons  of  more  cultivated  intellect.  Twitching 
of  the  muscles  and  epileptiform  fits  are  commonly  met  with  when  the  brain  is 
lacerated ;  and  these,  complicating  stertor,  or  alternating  with  it,  indicate  the 
nature  of  the  mischief. 

Foreign  bodies  even  of  large  size  and  considerable  weight  have  been  lodged 
for  a  considerable  time  within  the  skull,  in  contact  with  the  brain,  without 
occasioning  death.  Thus  Hennen  states  that  he  has  seen  five  cases  in  which 
bullets  were  lodged  ^dthin  the  skull,  that  did  not  prove  immediately  fatal.  Dr. 
Cimningham  relates  the  case  of  a  boy  who  lived  for  twenty-four  days  with  the 
breech  of  a  pistol,  weighing  nine  di-achms,  lying  on  the  tentorium,  and  resting 
against  the  occipital  bone.  Dr.  O'Callaghan  has  recorded  the  remarkable  case 
of  an  officer  who  lived  for  about  seven  years  with  the  breech  of  a  fowlingpiece, 
weighing  three  ounces,  lodged  in  the  forehead;  the  right  hemisphere  of  the  brain 
resting  on  the  flat  part,  fi-om  which  it  was  only  separated  by  false  membrane. 

From  the  great  variety  of  effects  produced  by  these  injuries,  it  must  be 
evident  that  there  can  be  no  one  set  of  symptoms  indicative  of  wound  of  the 
brain,  provided  there  be  no  external  wound  through  which  the  condition  of 
the  cerebral  substance  can  be  ascertained.  In  those  cases  in  which  this  does 
not  exist,  we  can  at  most  only  suspect  laceration,  if  we  find  that  the  ordinary 
symptoms  of  compression  or  concussion  are  associated  with  signs  that  do  not 
usually  occur  in  those  conditions  when  uncomplicated ;  such  as  contraction  of 
one  pupU,  dilatation  of  the  other,  and  perhaps  an  alternation  of  these  states 
with  twitchings  of  the  limbs,  hemiplegia  of  one  side,  or  paralysis  of  an  arm, 
and  of  the  opposite  leg,  with  perhaps  iiivolimtary  spasmodic  movements  of  the 
other  members.  In  simple  uncomplicated  cerebral  compression  the  pupils 
are  always  dilated.  In  laceration  of  the  brain  without  compression  they  are 
contracted.  When  laceration  and  compression  are  conjoined,  one  may  be 
dilated  and  the  other  contracted,  or  both  will  be  dilated  or  contracted  accordijig 
as  the  symptoms  of  compression  or  erf  laceration  predominate.  These  irregular 
symptoms,  when  accompanied  by  much  coldness  on  the  surface,  slowness  of 
pulse,  and  depression  of  vital  power,  may  generally  be  looked  upon  as 
indicative  of  cerebral  laceration.  This  effect  of  the  cerebral  lesion,  whether  it 
a.ssume  the  form  of  paralysis  or  of  convulsions,  is  always  manifested  on  the  side 
of  the  body  opposite  to  that  on  which  the  injury  to  the  brain  exists.    But  not 
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necessarily  opposite  to  that  on  which  tlie  blow  has  heen  inflicted  on  the  head. 
For  the  injury  to  the  brain  may  by  counter-stroke  be  in  that  cereljral  hemi- 
sphere which  is  opposite  to  the  side  of  the  head  that  has  been  struck.  Thus,  if 
a  person  struclc  on  the  right  side  of  the  liead  sustains  a  rupture  of  the  middle 
meningeal  artery,  and  has  extravasation  of  l)lood  on  the  riglit  henusphere  of 
the  brain,  he  will  have  hemiplegia  on  the  left  side,  and  vice  versd.  But,  if  the 
blow  that  is  inflicted  on  the  right  side  were  to  give  rise  to  extravasation  by 
counter-stroke  on  the  left  side  of  the  head,  the  paralysis  would  develop  itself 
on  the  side  that  had  been  struck.  So  it  is  with  convulsive  movements  ;  they 
■\\t11  occur  in  the  face,  arms,  and  legs,  on  the  side  opposite  to  that  on  which  the 
brain  has  been  injured,  whether  that  injury  be  on  the  side  struck  I'rom  direct 
violence,  or  on  the  opposite  side  from  counter-stroke.  In  this  way  the  hemi- 
plegia may  occur  on  one  side,  and  the  convulsions  on  the  other.  A  man  was 
struck  a  violent  blow  on  the  right  temple.  He  was  seized  with  hemiplegia  and 
facial  paralysis  on  the  left  side,  and  Avith  convulsive  movements  on  the  right 
side  of  the  face,  the  right  arm,  and  leg.  He  died  a  few  days  after  the  injury. 
On  examination,  we  found  a  fissure  of  the  right  parietal  bone,  laceration  of  the 
middle  meningeal  artery,  and  a  large  clot  pressing  on  the  right  side  of  the  brain. 
Hence  the  hemiplegia  on  the  left  side  of  the  body.  There  was  laceration  with 
disorganization  of  the  middle  lobe  of  the  brain  on  the  left  side.  Hence  the 
convulsive  movements  of  the  right  side  of  the  face,  body,  and  limbs. 

Saccharine  Diabetes  is  an  occasional  consequence  of  injuries  of  the  brain.  A 
man  43  years  of  age  was  admitted  into  Hospital  imder  my  care  with  paralysis, 
the  result  of  a  fall  on  the  back  of  his  head.  On  examining  his  urine,  it  was 
found  to  contain  sugar  in  very  large  quantity.  Previously  to  the  accident,  he 
had  been  perfectly  healthy  and  robust ;  and,  as  the  paralytic  symptoms  disap- 
peared, the  diabetic  sugar  gradually  lessened  in  quantity,  until  it  ceased 
entirely  to  be  formed,  and  this  notwithstanding  the  continued  use  of  saccharine 
and  amylaceous  matter  in  the  food.  Claude  Bernard  has  recorded  some 
similar  instances  in  illustration  of  the  most  interesting  and  curious  physio- 
logical fact  pointed  out  by  him,  that  wound  of  the  central  portion  of  the 
medulla  oblongata  and  irritation  of  the  fourth  ventricle  of  the  brain  in  rabbits 
occasion  saccharine  diabetes,  and  indeed,  that  in  the  dog  artificial  traumatic 
diabetes  may  be  induced  by  fracture  of  the  skull  and  consecutive  injury  of  the 
brain. 

The  Danger  of  wounds  of  the  brain  varies  greatly  according  to  the  part  of 
the  cerebral  substances  that  is  injured.  It  is  greatest  and  most  immediate  in 
injuries  of  the  base  of  the  brain,  of  the  pons,  and  crura  cerebri ;  it  is  least 
and  most  remote  when  the  upper  and  anterior  pai-t  of  the  hemisjDheres  is  the 
seat  of  lesion. 

The  Mode  of  Death  after  these  injuries  also  varies.  They  may  prove  fatal, 
either  at  once,  when  the  base  is  wounded,  by  the  injury  of  the  respiratory 
tract ;  in  the  course  of  a  few  hours,  by  the  continuance  of  shock,  and  by  the 
extravasation  of  blood  within  the  cranium  ;  at  a  later  period,  by  the  occurrence 
of  encephalitis  and  its  consequences  ;  or  more  remotely  still,  by  the  superven- 
tion of  paralysis  and  other  ulterior  effects  of  injury  of  the  nervous  system. 

The  Cerebral  Nerves  are  occasionally  injured  at  their  roots,  or  in  their  deeper 
connexions  torn  across  or  detached  from  their  connexion  with  the  brain  in 
injuries  of  the  head.  These  nerves  may  be  wounded  by  the  same  violence 
that  injm-es  the  brain,  as  when  a  bullet  traverses  the  head ;  or  tliey  may  be 
detached  from  their-  connexion  with  the  brain  iir  laceration  of  the  cerebral 
pulp  ;  or,  lastly,  they  may  be  torn  across  in  fracture  of  the  base  of  the  skiiU  by 
the  fissure  extending  across  the  foramen  through  which  the  nerve  passes. 
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Thus  blindness  may  result  from  injury  to  the  optic  at  any  part  of  its  course  ; 
ptosis,  and  strabismus  in  ditlerent  directions,  according  as  the  third,  the  foiu-th, 
or  the  sixth  nerve  has  been  injured.  But  the  nerve  that  most  commonly 
suftei-s  is  the  seventh,  which,  either  in  its  facial  or  in  its  auditory  portion,  is 
not  uncommonly  torn  across  in  fractures  of  the  petrous  portion  of  the  temporal 
bone,  producing  either  paralysis  of  the  face  or  deaftness. 

Injury  to  the  eighth  nerve  is  not  common,  or  rather  it  is  not  common  for 
patients  long  to  survive  who  exhibit  evidence  of  the  lesion.  I  have,  how- 
ever, seen  repeated  vomitings,  -\vith  palpitations,  and  a  sense  of  suffocation 
continuing  for  months  after  apparent  injiuy  to  the  origins  of  the  pneimio- 
gastric.  In  other  cases,  from  lesion  to  the  spinal  accessory,  spasm  of  the 
trapezius  and  sterno-mastoid  muscles  may  set  in. 

Treatment. — In  the  treatment  of  injuries  of  the  brain,  little  can  be  done  after 
the  system  has  rallied  fi-om  the  shock,  beyond  attention  to  strict  antiphlogistic 
treatment,  tliongli  this  need  not  be  of  a  very  active  kind.  In  these  cases, 
indeed,  as  much  should  be  left  to  nature  as  possible,  the  Sm-geon  merely 
removing  all  soiu'ces  of  irritation  and  excitement  from  liis  patient,  and  apply- 
ing simjjle  local  dressings. 

If  any  foreign  body  be  lodged  within  the  skull,  it  must  of  coitrse  be  removed, 
if  possible.  This  may  be  done  if  it  be  situated  near  the  external  wound,  or 
fixed  in  the  bones  ;  but  if  it  have  peneti'ated  deeply  into  the  substance  of  the 
brain,  and  have  passed  beyond  the  ILmits  of  the  external  wovmd  so  as  to  have 
gone  completely  out  of  reach,  it  would  be  perhaps  more  dangerous  to  trephine 
the  skull  on  the  chance  of  reaching  it,  or  in  any  other  way  to  go  in  seai'ch  of 
it,  than  to  leave  it  where  it  is.  Bullets  should  always  be  extracted  if  they  can 
be  found.  On  this  point  military  Surgeons  are  agreed.  If  they  enter  the 
skull,  and  strike  against  and  fi-acture  the  opposite  side  without  escaping,  shoiild 
they  be  sought  for  ?  I  think  not.  Larrey  and  Bell,  it  is  true,  have  extracted 
the  ball  on  the  side  of  the  head  opposite  the  point  of  entrance.  But  it  may  not 
be  found  there.  In  a  case  of  suicide  to  which  I  was  called  some  years  ago,  a 
gentleman  had  shot  himseK  through  the  right  temple  ;  immediately  opposite 
the  wound,  on  the  left  temple,  was  a  raised,  loose  and  stellate  fi-actiu-e  of  the 
skull,  over  which  the  scalp  was  uninjured.  I  cut  down  on  this  and  removed 
the  fragments  of  bone,  expecting  to  find  the  ball  beneath  them  ;  but  in  this  I 
was  disappointed,  and  after  death  the  bullet  was  foimd  lying  in  the  base  of  the 
skull,  where  it  had  rolled. 

Fungus  or  Hernia  Cerebri.  —In  those  cases  in  which  a  laceration  of  the 
brain  and  dura  mater  communicates  with  a  fractui'e  of  the  skuU,  it  is  occa- 
sionally foimd,  more  particularly  in  children,  that  a  dark  brown  or  bloody 
fungous-looking  mass  of  cerebral  matter  protrudes  from  the  wound.  The 
period  after  the  receipt  of  an  injury  at  which  this  protrusion  takes  place,  varies 
from  a  few  days— eight  or  ten— to  several  weeks.  It  has  been  remarked  by 
Guthrie,  and  the  observation  has  been  fully  confirmed,  that  hernia  cerebri  is 
more  likely  to  take  place  through  small  than  large  apertures  in  the  cranial 
bones.  This  tumour  increases  pretty  rapidly,  pulsates  synchronously  with  the 
brain,  and  may  shortly  attain  the  size  of  a  hen's  egg,  or  even  become  larger. 
In  its  composition  and  structure  it  varies.  In  some  instances  it  is  composed 
chiefly,  if  not  entirely,  of  extravasated  blood  ;  but  the  true  fimgus  cerebri  is 
composed  of  softened  and  disintegrated  cerebral  matter,  infiltrated  with  lymph 
and  blood.  The  softening  of  the  brain,  with  red  discoloration  of  its  substance, 
extends  for  some  little  distance  rmder  the  base  of  the  tumour.  The  mental 
condition  of  the  patient  labouring  imder  this  affection  is  in  many  cases  not 
much  disturbed  at  first,  there  Ijeing  merely  some  degree  of  cerebral  ii-ritation. 
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Speedily,  however,  stu])or  comes  on,  and  deatli  eventually  occurs  from 
encephalitis,  followed  hy  coma,  conse(|uent  on  the  inflammatory  effufiions  that 
take  place  witliin  the  skull. 

Treatment. — The  treatment  of  this  complication  of  fractures  of  the  skull  is 
commonly  extremely  unsatisfactory.  If  the  tumour  be  slrnved  off,  as  usually 
recommended,  it  generally  sprouts  again  until  the  patient  is  destroyed  l)y 
irritation  and  coma  conjoined.  In  some  fortunate  cases,  however,  the  removal 
of  the  tumoiu-  is  not  followed  by  its  reproduction.  All  that  can  be  done  is  to 
slice  off  the  gi-owth  on  a  level  with  the  brain  ;  to  apply  a  pledget  of  wet  lint, 
and  a  compress  and  bandage  over  the  part,  thus  allowing  it  to  granulate  and 
the  woimd  to  cicatrise. 

Extravasation  of  Blood  within  the  Skull  commonly  occurs  in  all 
injuries  of  the  head  accompanied  by  laceration  of  the  brain,  and  in  many  of 
those  in  which  the  skull  is  fractured  Avithout  that  organ  being  injured. 
Indeed,  when  we  reflect  on  the  great  vascularity  of  the  parts  within  the  skull, 
the  large  sinuses,  the  numerous  arteries  that  ramify  both  within,  the  bones  and 
at  the  base  of  the  brain,  and  the  close  vascular  network  extended  over  the 
surface  of  this  organ,  we  can.  easily  understand  that  extravasation  of  blood  is 
one  of  the  most  frequent  complications  of  these  injuries  and  a  common  cause  of 
death,  Avhen  they  terminate  fatally  at  an  early  period  after  their  occurrence. 

Causes. — Intracranial  extravasation  of  blood  may  take  place  either  with  or 
without  fracture  of  the  skull.  When  it  occui's  as  the  result  of  fracture,  it  is  in 
consequence  of  the  fissure  tearing  across  one  of  the  meningeal  arteries  distri- 
buted on  the  inside  of  the  skull,  or  of  a  fragment  of  bone  wounding  a  sinus  or 
the  vascular  network  on  the  siu'face  of  the  brain  ;  or  it  may  proceed  from 
laceration  of  this  organ  breaking  down  its  capillary  structm-e.  In  other  cases 
again,  as  in  gun-shot  woujids,  the  haemorrhage  may  occur  as  a  consequence  of 
wound  of  the  vessels  by  the  bullet  or  other  foreign  body  ;  but  it  may  also  be 
the  result  of  ajDparently  tri^dal  injuries  of  the  head  without  bruise  or  woimd  of 
scalp,  or  fracture  of  skull,  from  the  rupture  by  concussion  of  one  of  the 
meningeal  arteries. 

Situations. — The  extravasation  may  occur  in  four  situations  :  1.  Between  the 
dura  mater  and  the  skuU,  where  it  is  most  commonly  met  with ;  2.  Witliin 
the  cavity  of  the  arachnoid  ;  3.  Upon  the  sm-face  of  the  bram  ;  or,  4.  Within 
its  substance  and  its  ventricles.  It  is  usually  most  considerable  when  poured 
out  upon  the  dura  mater,  or  Avithin  the  cavity  of  the  arachnoid  at  the  base  of 
the  brain.  It  is  in  smallest  quantity  immediately  on  the  sm-face  of  that  organ, 
or  within  its  substance.  It  is,  however,  seldom  found  in  the  latter  situation  as 
the  result  of  Adolence,  without  being  met  with  more  superficially.  The 
quantity  effused  in  any  one  case  seldom  exceeds  four  ounces  ;  and,  when  in 
such  large  quantity  as  this,  it  usually  proceeds  from  ruptm-e  of  the  meningeal 
artery. 

Results. — Extravasation  of  blood  is  one  of  the  most  frequent  causes  of  death 
in  injiiries  of  the  head,  by  inducing  pressiire  on  the  brain  and  coma.  The 
blood  that  is  extravasated  usually  coagulates  into  a  fu-m  granular  clot.  There 
can  be  no  doubt,  however,  that  extravasation  of  blood  into  the  membranes  of 
the  brain  frequently  occurs  without  being  attended  by  fatal  consequences.  The 
blood  that  is  so  extravasated  may  undergo  various  changes.  It  would  appear 
that,  1.  The  extravasated  blood  may  be  absorbed  entirely  ;  2.  The  serous 
portions  and  colouring  matter  may  be  removed,  leaAong  a  fibrinous  bufl- 
coloured  clot,  which  may  eventually  become  organised  ;  and  3.  The  exterior  of 
the  clot  may  become  consolidated,  whilst  the  interior  contains  fluid  and  disin- 
tegrated blood. 
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Symptoms.— The  symptoms  of  extravasation  are  often  by  no  means  very 
cleiu- ;  being  those  of  compression,  associated  in  the  early  stages  of  the  case 
with,  symptoms  indicative  of  laceration  of  the  brain,  and  at  a  later  period,  with 
those  of  encephalitis.  Putting  out  of  consideration,  however,  these  complica- 
tions, the  more  special  symptoms  of  compression  from  extravasated  blood 
may  occur  in  two  ways.  In  the  first  variety  there  are  thi-ee  distinct  stages ; 
viz.,  concussion,  a  return  and  some  continuance  of  consciousness,  and  then  coma 
gradually  supervening.  The  patient  is  concussed  or  stunned  as  usual,  after  the 
receipt  of  a  blow  ou  the  head;  fi'om  this  he  quickly  rallies,  and  then  symptoms 
of  compression  set  in,  and  gradually  increase  in  intensity.  He  becomes 
drowsy  and  dull,  Avith  a  slow  and  labourmg  pulse,  dilated  and  sluggish  pupils, 
and  a  tendency  to  slow  respii'ation ;  as  the  compression  increases,  complete 
stupor  at  length  comes  on,  with  stertor  in  breathing,  and  there  is  either  general 
paralysis,  or  hemiplegia  of  the  side  opposite  to  the  seat  of  injury. 

When  the  symptoms  rim  tliis  regulai-  coiu'se,  it  is  probable  that  the  extrava- 
sation results  from  injury  of  one  of  the  meningeal  arteries  or  large  venous 
sinuses  ;  that  the  extravasation  is  confined  to  the  membranes  of  the  brain  ;  and 
that  there  is  no  laceration  of  the  substance  of  this  organ.  This  may  be  termed 
the  Meningeal  Extravasation ;  it  most  commonly  arises  from  rupture  of  the 
middle  meiungeal  artery,  which,  from  its  situation  in  a  deep  canal  in  the 
parietal  bone,  is  peculiarly  apt  to  be  torn  in  injuries  of  the  side  of  the  skull. 

More  commonly,  however,  it  happens  that  the  patient  never  recovers  his 
consciousness  after  having  been  stunned,  the  symptoms  of  concussion  speedily 
passing  into  those  of  compression.  In  these  cases  the  paralysis  is  commonly 
incomplete,  and  is  associated  with  twitchings  of  the  limbs  or  convulsive  move- 
ments of  the  body  generally,  and  much  restlessness  with  incoherent  mtittering : 
there  is  sometimes  contraction,  sometimes  dilatation  of  the  pupils,  and  it  occa- 
sionally happens  that  squinting  is  observed.  It  is  especially  when  there  are 
convulsions,  that  the  pupils  are  observed  to  be  in  different  conditions  ;  and  I 
have  most  frequently  noticed  the  pupil  dilated  on  the  side  that  is  most 
convulsed.  In  these  cases  the  extravasation  is  probably  connected  with  and 
dependent  on  laceration  or  disorganisation  of  a  portion  of  the  brain,  and  may 
consequently  be  termed  the  Cerebral  Extravasation. 

Diagnosis. — The  diagnosis  of  these  two  forms  of  extravasation  from  one 
another  is  important,  as  it  is  in  the  meningeal  only  that  any  operative  pro- 
cedure can  be  successfully  undertaken  ;  and  it  may  usually  readily  be  effected 
by  attention  to  the  symptoms  just  detailed. 

The  diagnosis  of  the  compression  from  extravasation,  and  from  depressed 
hone  or  infia/mmatary  effusions  within  the  skull,  is  easily  made.  In  the  case  of 
the  depressed  fracture,  we  have  symptoms  of  compression  continuing  uninter- 
ruptedly from  the  very  first,  and  proper  examination  of  the  skull  will  always 
lead  to  the  detection  of  the  injured  bone.  When  inflammatory  effusions, 
whether  of  pus,  lymph,  or  serum,  exercise  undue  pressure  upon  the  brain,  we 
find  that  the  signs  of  compression  have  been  preceded  by  symptoms  of  cerebral 
inflammation,  and  that  they  are  accompanied  by  a  good  deal  of  pyrexia,  by 
quick  pulse  and  hot  skin  ;  the  character  of  the  scalp-wound  lUcewise,  and  the 
separation  of  the  dura  mater  when  pus  is  effused,  enable  us  to  distinguish  this 
condition  from  those  cases  in  which  the  pressure  is  the  result  of  extravasated 
blood. 

From  apoplexy,  the  diagnosis  is  not  always  easily  made,  more  particiilarly 
when  there  is  no  evidence  that  the  head  has  been  injured.  A  man  was  brought 
to  University  College  Hospital  in  a  state  of  profound  coma,  in  which  condition 
he  had  been  found  lying  in  the  street.    There  was  no  evidence  of  injury  about 
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the  head,  beyond  a  bruise,  wliich  had  probably  been  received  when  he  fell. 
The  case,  which  was  supposed  to  be  one  of  apoplexy,  and  treated  accordingly, 
proved  fatal  in  a  few  hours.  On  examination  after  death  the  skull  was  i'ound 
fi'actiired,  but  not  depressed.  On  the  opposite  side  to  the  bruise  and  fracture, 
a  coagulum,  weighing  nearly  four  ounces  and  compressing  the  brain,  lay 
between  the  dura  mater  and  bone.  In  such  a  case  as  thi.s,  it  is  evident  that  the 
history  can  alone  alTord  a  clue  to  its  true  nature.  Even  when  the  head  haa 
been  injured,  it  is  not  always  easy.  A  man  was  admitted  under  my  care, 
comatose.  A  fortnight  previously,  he  had  been  struck  on  the  left  side  of  the 
liead  behmd  the  ear.  He  was  stimned,  bled  freely  from  the  left  ear,  but  then 
recovered  tolerably,  and  went  about  his  avocations  as  usual  until  the  day 
before  his  admission,  when  he  became  suddenly  comatose.  There  were  stertor, 
tXuick  pulse,  and  some  heat  of  head  ;  the  right  pupil  was  natural,  the  left 
contracted.  He  was  treated  antiphlogisticaUy,  but  died  on  the  third  day.  On 
examination,  a  fracture  on  the  left  ^ide  of  the  skull  was  found,  extending  into 
the  left  internal  meatiis  ;  on  the  right  side  of  the  head,  immediately  opposite 
the  fracture  and  the  seat  of  injury,  there  was  a  large  coaguliun  in  the  cavity  of 
the  arachnoid,  -with  some  serous  exudation  about  it.  Here  was  a  meningeal 
extravasation,  the  result  of  contrecoup,  existing  -without  symptoms  for  fourteen 
days,  and  then  proving  rather  suddenly  fatal  by  the  supervention  of  inflam- 
mation. 

From  the  insensibility  of  drunkenness,  the  coma  resulting  from  injuries  of  the 
head  may  usually  be  distinguished  by  the  absence  of  local  miscliief,  by  the 
smell  of  the  breath,  and  by  the  face  of  the  drunkard  being  flushed  and  turgid, 
and  not  pale  as  in  a  j)ersou  who  is  suffering  from  the  effects  of  a  severe  injury. 
When  a  drunken  pierson  has  met  with  an  injury  of  the  head  and  is  insensible, 
he  should  always  be  carefully  watched,  however  slight  the  injury  may  appear 
to  be,  until  sufficient  time  has  elapsed  for  him  to  recover  from  his  driuiken  fit ; 
as  it  is  impossible  to  say  whether  the  stupor  be  the  result  of  intoxication,  or  of 
mischief  within  the  skull ;  and  I  have  known  cases  to  be  sent  away  from  hos- 
pitals as  drunk,  when  in  reality  the  stupor  was  occasioned  by  depressed  bone. 

In  the  stuj)or  from  poisoning  hi/  opium,  the  condition  of  the  pui^ils,  which  are 
contracted  to  the  mze  of  a  pin's  point,  instead  of  being  widely  dilated  as  in 
coma  from  cerebral  compression,  will  enable  the  Surgeon  to  make  the  diagnosis. 

The  Treatment  of  extravasation  of  blood  may  be  conducted  on  two  prin- 
ciples ;  either  by  means  of  general  and  local  antiphlogistic  measures,  having 
for  their  object  the  arrest  of  further  haemorrhage,  the  promotion  of  absorption, 
and  the  siibdual  of  inflammatory  action  ;  or  else  by  the  ai^plication  of  the 
trephine,  with  the  view  of  allowing  the  escape  of  the  effused  blood. 

The  line  of  treatment  to  be  adopted  should,  I  think,  have  reference  to  the 
character  of  the  symptoms.  "When  these  indicate  the  cerebral  form  of  extrava- 
sation, trepliining  can  be  of  little  service,  and  we  must  content  ourselves  with 
general  antiphlogistics  ;  but  when  the  extravasation  seems  to  be  meningeal,  then 
jm  attempt  may  be  successfully  made  to  evacuate  the  extravasated  blood. 

Although  the  operation  of  Trephining  in  cases  of  extravasation  was  formerly 
much  in  vogue,  it  is  seldom  had  recourse  to  by  modern  Surgeons,  and  is  only 
proper  in  the  meningeal  form  of  extravasation.  It  is  very  true  that,  if  it  can 
be  ascertained  without  doubt  that  the  extravasation  is  not  only  of  the  menin- 
geal character,  but  that  it  is  so  situated  that  the  blood  may  be  removed  through 
the  trephine-aperture,  and  if  there  be  no  other  serious  injury  to  the  brain  or 
skull,  the  operation  should  at  once  be  performed.  And  doubtless  the  case 
occasionally  happens  in  which,  from  the  situation  of  the  blow,  and  perhaps  the 
presence  of  a  capillary  fissiu'e  over  the  course  of  the  middle  meningeal  artery, 
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tlie  gmdiiiil  supervention  ofaigns  of  compression  alter  an  interval  of  conscious- 
ness, and  the  occurrence  of  hemiplegia  on  the  side  opposite  to  that  whicli  lias 
been  struck,  the  Surgeon  is  warranted  in  making  an  aperture  in  the  skull  at 
the  seat  of  injury,  in  order  to  remove  the  blood  that  has  been  poured  out,  and 
to  arrest  its  further  effusion.  But  the  instances  in  which  this  assemblage  of 
spnptonis  could  exist,  with  sufficient  precision  to  justify  an  operation,  are 
excessively  raie.  Out  of  some  hundred  cases  of  serious  and  fatal  injury  of  the 
head  that  have  been  admitted  into  University  College  Hospital  during  the  last 
twenty  years,  in  three  cases  only,  I  beUeve,  has  it  been  found  advisable  to  have 
recom-se  to  trephining  for  the  removal  of  extravasated  blood.  In  two  of  these 
cases  death  speecUly  ensued,  the  coma  being  imrelieved  by  the  operation.  In 
the  third  case,  recovery  took  place.  The  successful  case  to  which  I  refer  was 
that  of  a  man  admitted  comatose,  three  days  after  receiving  an  injury  of  the' 
head  by  a  fall  from  a  cab.  There  were  no  serious  symptoms  for  some  hours 
after  the  accident ;  but  then  stupor  gradually  came  on,  amounting  at  last  to 
complete  coma.  On  examination,  a  bruise  of  the  scalp  was  found  on  the  left 
temple  :  through  this  I  made  an  incision,  and,  finding  a  stan-ed  fracture  over 
the  sinus  of  the  middle  meningeal  artery,  trephmed  the  bone,  when  a  large 
coaguliun  was  fotmd  lying  upon  the  diuva  mater,  and,  on  removing  tliis,  fluid 
arterial  blood  freely  welled  up.  The  coma  was  relieved  by  the  operation,  and 
the  patient  made  a  good  recovery.  The  most  serious  objection  to  the  appli- 
cation of  the  trephine  in  cases  of  extravasation  does  not,  however,  consist  so 
mxich  in  the  difficulty  of  determining  that  blood  has  been  effused  within  the 
skull,  or  that  the  extravasation  is  of  the  meningeal  form,  as  in  the  difficiilty  of 
diagnosing  that  it  is  so  seated  between  the  dura  mater  and  the  skull  as  to 
admit  of  removal ;  not  being  effused  at  the  base,  nor  so  widely  coagulated  over 
the  siirface  of  the  brain  as  to  be  unable  to  escape  through  the  aperture  that 
may  be  made.  The  likelihood  of  the  co-existence  of  fracture  of  the  base  of  the 
skull  and  of  laceration  of  the  brain,  giving  rise  to  the  cerebral  fonn  of  extrava- 
sation, must  also  be  taken  into  accoimt.  For  these  various  reasons,  Surgeons 
now  very  properly  content  themselves,  in  the  great  majority  of  cases  of  extra- 
vasation, with  the  employment  of  antiphlogistic  treatment,  on  the  principles 
already  stated.  With  this  view  the  head  should  be  shaved,  the  ice-bladder 
applied,  the  patient  bled,  purged,  and  kept  at  perfect  rest.  If,  however,  the 
signs  be  urgent,  and  pretty  clearly  indicate  the  meningeal  form  of  extrava- 
sation, and  more  especially  if  there  be  hemiplegia  on  the  side  opposed  to  that 
on  wliich  the  blow  has  been  received,  with  an  injury  in  the  course  of  the 
middle  meningeal  artery,  the  trephine  may  be  applied  at  the  seat  of  injury  and 
the  blood  removed.  It  must  be  borne  in  mind  that,  however  clear  the  signs, 
the  extravasation  may  not  be  met  with  where  the  Surgeon  expects  to  find  it. 
In  these  circumstances,  it  is  better  not  to  prosecute  the  search  by  making 
fresh  trephine-apertures.  In  no  case  would  a  prudent  Surgeon  trephine  over 
the  course  of  the  middle  meningeal  artery  in  the  absence  of  local  symptoms,  on 
the  chance  of  finding  the  blood  there,  as  has  been  recommended  by  some  of  the 
older  Surgeons. 

Operation  op  Trephining.— Before  concluding  the  subject  of  injiuies  of 
the  head,  it  is  necessary  to  say  a  few  words  on  the  operation  of  Trephining, 
wliich,  though  far  less  commonly  employed  in  the  present  day  than  heretofore, 
is  one  of  sufficient  frequency  in  practice,  as  well  as  of  great  importance  from  the 
serious  nature  of  the  cases  that  usually  require  it. 

The  trephine  may  be  applied  to  the  skull  for  two  purposes  ;  either  with  the 
view  of  preventing  inflammation  and  its  consequences,  or  for  the  purpose  of 
removing  some  cause  of  compression.    Tlie  only  case  in  which  preventive 
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trephining  is  jDractised  by  modem  Surgeons,  is  that  of  the  punctured  or  starred 
fractur'e  ol'  the  slcull,  witliout  stupor  ;  in  all  otlier  instances  in  which  it  is 
called  for,  the  ohject  of  its  application  is  the  removal  of  a  cause  of  compression 
or  of  irritation  of  the  brain,  such  as  a  depressed  portion  of  bone,  foreign  bodies 
either  fixed  in  the  skull  or  lying  close  under  it,  and  pus  or  blood  extravasated 
within  the  cranial  cavity. 

The  trephine  should  have  a  well-tempered  crown,  serrated  half-way  up  its 
exterior ;  the  teeth  should  be  short  and  broad,  and  not  too  fine ;  the  centre-pin 
must  not  project  more  than  about  the  eighth  of  an  inch,  and  care  must  be  taken 
that  the  screw  which  fixes  it  is  in  good  working  order.  The  other  instraments 
requii'ed  are  a  Hey's  saw,  an  elevator  that  will  not  readily  snap,  and  a  jiair 
of  strong  dissecting-forceps.  • 

The  operation  itself  should  be  conducted  in  the  following  way.  The  head 
having  been  shaved,  and  the  portion  of  the  skull  to  wliich  the  trephine  is  to 
be  applied  having  been  freely  exposed  by  means  of  a  crucial  or  T-shaped 
incision,  or  by  the  enlargement  of  any  wound  that  may  exist,  the  trephine, 
with  the  centre-pin  protruded  and  well  screwed  down,  is  to  be  firmly  applied 
until  its  teeth  touch  the  skull  ;  it  is  then  worked  with  rather  a  sharp,  light, 
and  quick  movement,  the  pressure  being  exercised  as  the  hand  is  carried  from 
left  to  right.  The  centre-pin  must  be  withdi'awn  so  soon  as  a  good  groove  is 
formed  by  the  crown,  lest  it  perforate  the  skull  first  and  injure  the  dui-a  mater. 
In  this  way  the  outer  table  of  the  skull  is  quicldy  divided,  and  the  diploe  cut 
into  ;  the  detritus  which  now  rises  by  the  crown  of  the  trephine  is  soft  and 
bloody,  instead  of  being  dry,  as  it  is  whilst  the  outer  table  is  being  sawn.  As 
the  instrument  approaches  the  dura  mater,  the  sawing  must  be  conducted  more 
Avarily,  and  must  every  now  and  then  be  interrupted,  in  order  that  the  Surgeon 
may  examine  with  the  flat  end  of  a  probe,  or  with  a  quill,  the  depth  that  has 
been  obtained,  care  being  taken  that  this  is  uniform  throughoiit  the  cu-cle.  The 
Surgeon  now  makes  each  turn  very  lightly,  and  now  and  then  tries  with  a 
slight  to-and-fro  movement  whether  the  cii-cle  of  bone  is  loose.  So  soon  as  it 
is,  he  withdraws  it  in  the  crown  of  the  trephine,  or  raises  it  out  by  means  of  the 
elevator.  In  this  operation  the  dura  mater  must  not  be  wounded  ;  if  it  be  in- 
jured, fatal  consequences  will  probably  ensue.  The  objects  for  which  the  tre- 
phining has  been  had  recourse  to  must  now  be  carried  out,  depressed  bone  being 
elevated  or  removed,  and  pus  or  blood  evacuated.  The  scalp  should  then  be 
laid  down  again,  a  few  sutures  and  a  piece  of  water-dressing  being  applied. 

There  are  certain  parts  of  the  skull — over  the  venous  sinuses,  for  instance, 
and  near  the  base — to  which  no  prudent  Surgeon  would  apply  the  instriunent. 
So,  also,  if  it  were  ever  thought  necessary  to  trephine  at  the  frontal  siuuses,  the 
outer  table  must  first  be  removed  with  a  large  crown,  and  the  inner  table  sawn 
out  with  a  smaller  one. 

After  the  operation,  careful  attention  must  be  paid  to  antiphlogistic  measures 
of  a  preventive  and  curative  kind,  the  great  direct  danger  to  be  apprehended 
being  inflammation  of  the  brain  and  its  membranes.  In  some  cases,  also,  there 
is  reason  to  believe  that  suppurative  phlebitis  of  the  sinuses  and  veins  of  the 
diploe  have  been  the  cause  of  death. 

The  operation  of  trephining  is  by  no  means  a  favoiu-able  one  in  its  results. 
Of  45  cases  reported  by  Lente,  as  occurring  at  the  New  York  Hospital  (in 
which,  however,  there  is  no  distiuction  made  between  the  application  of  the 
trephine  proper  and  of  various  instruments,  such  as  the  elevator,  Key's  saAv, 
&c.,  belonging  to  a  trephining  case),  only  11,  or  about  one-foiu-th,  recovered. 
Of  17  cases  in  which  the  trephine  proper  was  used  at  University  College 
Hospital,  by  Cooper,  Listen,  and  myself,  6  patients  recovered  :  1  other  died 
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of  injury  of  the  spine  imcoimected  with  the  operation,  and  the  remaining 
10  died  from  vai-ious  causes.  In  the  late  American  war,  the  results  have  been 
more  satisfiictory  than  the  previous  experience  of  Army  Surgeons  wordd  have 
led  us  to  hope.  Of  117  cases  of  trephining,  47  recovered  :  and  of  114  cases 
where  fragments  of  bone  were  removed  by  the  forceps  and  elevator,  without  the 
nse  of  the  trephine,  53  recovered.  The  Parisian  Surgeons  have  not  been  very 
successful.  Nelaton  says  that  aU  the  cases  of  injury  of  the  head,  16  in  number, 
in  -which  the  trephine  has  been  nsed  in  the  Parisian  hospitals  during  the  last 
fifteen  years,  have  terminated  fatally. 

But,  although  cases  in  which  the  trephine  is  used  thus  commonly  terminate 
fatally,  it  would  not  be  right  to  attribiite  the  unfavourable  result  to  the 
operation  itself.  In  tlie  majority  of  cases,  death  results  fi'om  the  injury  sus- 
tained by  the  brain,  from  the  jDressure  of  extravasated  blood  at  the  base,  or 
from  encephalitis  induced  by  the  cerebral  lesion,  rather  than  from  any  direct 
influence  exercised  by  the  oiDeration  itself.  And,  as  the  cases  to  which  modem 
Surgeons  now  restrict  the  use  of  the  ti'epliine  would  necessarily  prove  fatal  if 
left  to  themselves,  it  is  but  right  to  give  the  patient  the  slender  chance  of  one 
to  four  of  escaping  with  Ufe. 


CHAPTER  XXIIL 
— ♦ — 

INJURIES  OF  THE  SPINE. 

Injuries  of  the  spine,  Kke  those  of  the  head,  derive  their  importance  from 
the  degree  to  which  the  inclosed  nervous  centre  is  implicated. 

The  spinal  cord  is  subject  to  Concussion,  Compression,  and  Injlammation,  as 
tlie  result  of  external  violence ;  and  any  of  those  conditions  may  occm-  without 
injury  to  the  osseous  and  ligamentous  structures  investing  it,  although,  in  the 
majority  of  cases,  they  are  dii-ectly  occasioned  by  fracture  or  dislocation  of  the 
vertebrae.  It  may  also  be  partially  or  completely  divided  by  chitting  instruments, 
gun-shot  wounds,  or  broken  vertebrse. 

CONCUSSION  OF  THE  SPINAL  CORD. 

It  is  by  no  means  easy  to  give  a  clear  and  comprehensive  definition  of  the 
term,  Concussion  of  the  Spinal  Cord.  Without  attempting  to  do  so,  it  may  be 
stated,  that  this  j)hrase  is  generally  adopted  by  Surgeons  to  indicate  a  certain 
state  of  the  cord  occasioned  by  external  violence  ;  a  state  that  is  independent 
of,  and  usually,  but  not  necessai-Uy,  uncomplicated  with  any  obvious  lesion  of 
the  vertebral  column,  such  as  its  fracture  or  dislocation  ;  a  condition  that  is 
supposed  to  depend  upon  a  shake  or  jar  received  by  the  cord,  in  consequence  of 
which  its  intimate  organic  structure  may  be  more  or  less  deranged,  and  by  which 
its  functions  are  certainly  greatly  distiu-bed,  various  symptoms  indicative  of  loss 
or  modification  of  innervation  being  immediately  or  remotely  induced. 

In  fact,  it  appears  that  Surgeons  and  writers  on  diseases  of  the  nervous 
system  have  included  four  distinct  pathological  conditions  under  this  one  term, 
concussion  of  the  spinal  cord  ;  viz.,  1.  A  jar  or  shake  of  the  cord,  disordering, 
to  a  greater  or  less  degree,  its  functions,  without  any  obvious  lesion  cognisable 
to  tlie  unaided  eye  ;  2.  Compression  of  the  cord  from  extravasated  blood  ;  3. 
Compression  of  tlie  cord  from  inflammatoiy  exudations  within  the  spinal  canal, 
whether  of  serum,  lymph,  or  pus  ;  and,  4.  Clironic  alterations  of  the  structure 
of  the  cord,  as  the  result  of  impairment  of  nutrition  consequent  on  the  occur- 
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rence  of  one  or  other  of  the  preceding  ])athological  stateH,  but  chiefly  of  the 
third.  These  various  conditions  differ  remarkahly  from  one  another  in  symp- 
toms and  effects,  and  have  only  this  in  common,  tliat  they  are  not  dependent 
npon  an  obvious  external  injury  of  the  spine  itself;  in  which  respect  they  differ 
from  the  laceration  or  compression  of  the  cord  by  the  fracture  with  displace- 
ment or  the  dislocation  of  a  vertebra. 

Symptoms  indicative  of  concussion  of  the  spinal  cord  have  of  late  years  fre- 
quently occurred,  in  consequence  of  injui'ies  sustained  in  railway  collisions, 
and  have  been  very  forcibly  brought  under  the  observation  of  Surgeons  in  con- 
sequence of  theii-  havmg  been  the  fertile  sources  of  litigation  ;  actions  for 
damages  for  injuries  alleged  to  have  been  sustained  in  railway  collisions  liaving 
become  of  such  very  fi-equent  occurrence  as  now  to  constitute  a  very  important 
part  of  medico-legal  inquiry.  The  symptoms  arising  from  these  accidents 
have  been  very  variously  interpreted  by  Surgeons.  Some  practitioners  have 
ignored  them  entirely,  believing  that  they  exist  only  in  the  imagination  of  the 
patient ;  or,  if  admitting  theii'  existence,  have  attiibuted  them  to  other  condi- 
tions of  the  nervous  system  than  any  that  could  arise  from  the  alleged  accident. 
And  when  theii-  connection  with,  and  dependence  upon,  an  injury  have  been 
incontestably  proved,  no  little  discrepancy  of  opinion  has  arisen  as  to  the  ulti- 
mate result  of  the  case,  the  permanence  of  the  symptoms,  and  the  cm-ability  of 
the  patient.  I  cannot  too  strongly  urge  the  fact  that  there  is  in  reality  nothing 
special  in  the  symptoms  of  concussion  of  the  spine  produced  by  railway  colli- 
sions, except  in  the  severity  of  the  accident  by  which  the  conciission  was 
occasioned,  and  that  it  is  consequently  an  error  to  look  on  a  certain  class  of 
symptoms  as  special  to  railway  accidents.  Injuries  received  on  railways  may 
differ  in  theii-  severity,  but  do  not  do  so  in  their  nature  from  injuries  received  in 
the  other  accidents  of  civil  life.  There  is  no  more  real  difference  between  that 
concussion  of  the  spine  wliich  results  from  a  railway  collision  and  that  which 
is  the  consequence  of  a  fall  from  a  horse  or  a  scaffold,  than  there  is  between  a 
compoimd  and  comminuted  fracture  of  the  leg  occasioned  by  the  grinding  of  a 
railway  carriage  over  the  limb  and  that  resulting  from  the  passage  of  the  wheel 
of  a  street  cab  across  it.  In  either  case,  the  injui-y  arising  from  the  railway 
accident  vn\l  be  essentially  of  the  same  nature  as  that  which  is  otherwise  occa- 
sioned ;  but  it  will  probably  be  infinitely  more  severe  and  destractive  in  its 
effects,  owing  to  the  greater  violence  that  occasions  it. 

Concussion  of  the  spinal  cord  may  be  produced  either  by  direct  violence,  as  by 
severe  blows  or  falls  on  the  back,  giving  rise  to  local  pain  and  signs  of  contu- 
sion, or  by  slight  blows  ;  or  by  indirect  violence,  as  when  a  j^erson  meets  with  a 
general  fall,  jar,  or  concussion  of  the  body,  mthout  any  evidence  of  a  blow 
having  been  inflicted  on  the  spine  itself. 

Concussion  trom  Direct  Violence. — Concussion  or  commotion  of  the 
spinal  cord,  as  a  consequence  of  severe  and  dii-ect  blows  upon  the  back,  is  an 
injury  that  has  long  been  recognised  and  described  by  those  writers  who  have 
occupied  themselves  with  the  consequences  of  accidents  to  this  part  of  the  body- 

The  Primary  Symptoms  of  concussion  of  the  cord  immediately  and  directly 
produced  by  a  severe  blow  upon  the  spine  will  necessarily  vary  in  severity -arid 
extent  according  to  the  situation  of  the  injury,  the  force  with  which  it  has  been 
inflicted,  and  the  amount  of  organic  lesion  that  the  delicate  structure  of  the 
cord  has  sustained  from  the  shock  or  jar  to  which  it  has  been  subjected.  A 
severe  blow  upon  the  Ujyper  Cervical  Region  may  produce  instantaneous  death. 
A  less  severe  blow  on  this  region  may  give  rise  to  various  phenomena,  depen- 
dent on  irritation  of  the  large  nerves  that  take  theu-  origin  from  the  medulla 
oblongata.    Thus,  when  the  varjm  nerve  is  affected,  a  sense  of  suffocation,  with 
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irregular  action  of  the  heart,  may  be  experienced,  or  constant  severe  vomiting 
may  be  established,  and  may  continue  for  months.  Sometimes  the  sjnnal 
accessory  is  affected,  and  the  trapezius  or  the  sterno-mastoid  muscle  thrown  into 
a  more  or  less  pei-manent  spasmodic  state.  From  irritation  of  the  j^hrenic  nerve 
hiccup  and  a  peculiar  sense  of  constriction  roimd  the  body,  as  if  the  patient 
were  gii't  by  an  iron  band,  may  be  established. 

When  the  Lower  Part  of  the  Cervical  Spine  lias  been  struck  so  as  to  concuss  the 
cord,  I  have  known  paralysis  of  one  or  both  arms  induced,  without  any  para- 
Ijiic  symptoms  of  the  tnmk  or  legs.  In  these  cases  the  paralysis  may  go  off 
entirely ;  or  it  may  disappear  in  one  arm  and  continue  in  another ;  or  one  nerve 
only  may  continue  to  be  affected — such  as  the  circumflex,  the  musculo-sjnral, 
or  the  ulnar.  There  may  be  complete  paralysis  of  sensation  and  of  motion  in 
any  one  of  these  nerves;  or  motor  .power  may  be  lost,  whilst  sensation  is 
normal  ;  or,  more  commonly,  Avhere  the  sensibility  continues,  it  is  exalted,  and 
we  may  iind  loss  of  motor  power  %vith  hypersesthesia.  These  modifications  of 
innerv^ation  may  be  confined  to  one  nerve,  as  the  musculo-spiral,  when  there 
may  be  loss  of  motor  power  in  the  extensors  and  supinators  of  the  forearm 
and  hand,  with  loss  of  sensation  or  hypersesthesia  of  the  skin  of  the  hand 
supplied  by  the  radial  nerve.  In  other  cases  we  fuid  motor  paralysis  of  the 
circiunflex  or  musculo-spiral  nerves,  or  hypersesthesia  of  the  uhiar.  In  these 
respects  there  is  every  possible  variety.  A  severe  blow  inflicted  on  the  Dorsal  or 
the  Lumbar  Region  may  induce  more  or  less  complete  paraj)legia.  In  some  cases 
the  paralysis  of  the  lower  limbs  has  been  complete  and  instantaneous  ;  and  has 
affected  both  sensation  and  motion,  with  loss  of  power  over  the  sphincters.  In 
other  cases  there  has  only  been  paralysis  of  motion,  sensation  continuing  per- 
fect or  being  in  excess.  The  reverse  has  been  met  -vvith,  bnt  less  frequently 
and  less  completely,  there  being  loss  of  sensation,  and  impairment,  though  not 
complete  loss,  of  power  over  motion.  One  leg  is  frequently  more  severely 
affected  than  the  other.  Or  the  two  legs  may  be  tmequally  affected  as  to  sensa- 
tion and  motion  ;  both  sensation  and  motion  being  imj)aired,  but  in  varying 
degrees  in  the  two  limbs. 

There  may  be  complete  loss  of  power  over  the  sphincters  both  of  the  bladder 
and  anus,  with  incontinence  or  retention  of  urine  and  fasces  ;  or  the  loss  of 
power  may  be  confined  to  the  bladder  only.  Tliis  is  especially  the  case  when 
there  is  paralysis  of  motion  rather  than  of  sensation  in  the  lower  limbs. 

The  state  of  the  urine  will  vary.  If  there  be  no  retention,  it  will  continue 
acid.  "When  there  is  retention,  the  urme  usually  becomes  alkaline,  but  some- 
times, even  when  there  is  complete  retention,  it  remains  strongly  acid  ;  and 
Ollivier  has  noted  the  very  remarkable  circumstance  in  one  case  of  retention, 
that  there  was  an  enormous  formation  of  uric  acid,  so  that  the  catheter  became 
loaded  with  it. 

Priapism  does  not  occur  in  concussion,  while  it  does  so  often  in  cases  of 
laceration  and  irritation  of  the  cord. 

The  Temperature  of  the  paralysed  parts  is  generally  notably  lower  than  that 
of  the  healthy  parts  of  the  body,  and  in  some  cases  an  absence  of  normal  per- 
spiration has  been  observed. 

The  Secondary  S7/mptoms  of  severe  concussion  of  the  spine  are  usually  those 
of  the  development  of  inflammation  in  the  meninges  and  in  the  cord  itself. 
They  consist  in  pain  in  some  part  or  parts  of  the  spine,  greatly  increased  by 
pressure  and  on  motion,  and  consequent  rigidity  of  the  vertebral  column,  the 
patient  moving  it  as  a  whole.  The  pain  is  greatly  increased  by  all  move- 
ments, but  especially  by  those  of  rotation.  It  frequently  extends  down  the 
Limbs  or  round  the  body,  giving  the  sensation  of  a  cord  tied  tightly. 
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If  tlie  case  go  on  to  the  development  of  acute  inflammatory  action  in  tlie 
cord  and  its  membranes,  spasmis  of  a  serious  character  come  on ;  at  first,  usually 
of  the  nature  of  trismus  ;  then  general  spasms  of  the  body  and  limhs,  usually 
followed  hy  speedy  death  fi'om  the  exhaustion  produced  by  the  repetition  of 
these  violent  convulsive  movements. 

If  the  inflammation  become  ckronic  and  subacute,  permanent  'alterations  in 
the  structure  of  the  cord  will  ensue,  leading  to  incurable  paralytic  affections, 
usually  confined  to  the  lower  extremities,  but  sometimes  influencing  the  brain, 
and  associated  with  great  and  deep-seated  derangement  of  the  general  health. 

Wliite  softening  of  the  cord,  unassociated  with  signs  of  inflammation  of  it  or 
its  membranes,  may  come  on  as  the  result  of  a  blow  on  the  back.  In  this  con- 
dition paralysis  of  sensation  or  motion,  often  accompanied  by  peculiar  rigidity 
of  the  muscles,  may  come  on,  and  ultimately  advance  to  general  paralysis. 

Causes  of  Death. — Concussion  of  the  spinal  cord  from  a  severe  and  direct 
blow  upon  the  back  may  prove  fatal  at  very  different  periods,  depending  partly 
on  the  situation  of  the  blow,  and  in  a  great  measure  on  the  lesions  to  which  it 
has  given  rise.  Sudden  and  fatal  paralysis  has  often  been  incurred,  without 
leaving  after  death  any  lesion  of  the  cord  that  could  be  assigned  as  the  cause  of 
death.  Abercrombie  says,  "  Concussion  of  the  cord  may  be  speedily  fatal 
■without  producing  any  morbid  appearance  that  can  be  detected  on  dissection.'' 
And  he  refers  to  a  case  related  by  Boyer,  and  four  recorded  by  Frank,  in  con- 
firmation of  this  remark. 

In  other  cases,  however,  the  fatal  result  may  be  occasioned  by  direct  and 
demonstrable  lesion  of  the  spine  or  cord.  There  appear  to  be  three  forms  of 
lesion  that  will  lead  to  a  fatal  result  in  cases  of  spinal  concussion  from  direct 
severe  violence. 

1.  Ha3morrhage  within  the  spinal  canal  may  occur  : — a.  Between  the  ver- 
tebrte  and  the  dura  mater  ;  h.  Between  the  membranes  and  the  cord  ;  c.  In 
both  situations.  In  these  respects,  intravertebral  extravasations  resemble 
closely  those  which  occur  as  the  result  of  injury  mthin  the  cranium. 

2.  Laceration  of  the  pia  mater  and  hernia  of  the  cord  may  be  produced. 

3.  The  injury  may  be  followed  by  inflammation,  with,  perhaps,  suppm-ation 
of  the  meninges,  with  inflammatory  softening  and  disintegration  of  the  sub- 
stance of  the  cord.  This  is,  doubtless,  of  an  acute  and  probably  inflammatoiy 
character. 

Concussion  of  the  spinal  cord  from  a  direct  and  severe  injury  of  the  back  may 
also  terminate  in  complete  recovery  after  a  longer  or  shorter  time,  or  in  incom- 
plete recovery.  The  probability  of  the  termination  in  recovery  does  not  depend 
so  much  on  the  actual  seveiity  of  the  immediate  symptoms  that  may  have  been 
occasioned  by  the  accident,  as  on  theii'  persistence.  If  they  continue  bej'ond  a 
certain  time,  changes  ■\vill  take  place  in  the  cord  and  its  membranes  which  are 
incompatible  with  the  proper  exercise  of  its  fimctions. 

Injuries  of  the  Vertebral  Column  in  Concussion. — In  conciission  of  the  spinal 
cord,  there  is,  in  addition  to  the  lesion  of  the  cord,  serious  injury  inflicted  on 
the  ligamentous  and  bony  structui-es  of  the  vertebral  column.  This  injury, 
however,  must  be  considered  as  an  accidental  complication,  as  it  does  not 
occasion,  or  even  aggravate,  the  mischief  done  to  the  medulla.  Thiis  the 
ligaments  may  be  torn  through  so  as  to  allow  of  partial  separation  of  con- 
tiguous vertebrae  ;  or,  a  vertebra  may  be  fractured,  but  without  any  displace- 
ment of  the  broken  fi-agments,  or  other  sign  by  which  it  is  possible  divring  life 
to  determine  the  exact  amount  of  injmy  inflicted  on  the  pai'ts  external  to  the 
cord.  In  this  respect  injuries  of  the  sj^ine  closely  resemble  those  of  the  head  ; 
their  chief  importance  depending  on  the  amoimt  of  injury  inflicted  upon  the 
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contained  parts.  In  the  spine,  as  in  the  head,  it  Anil  sometimes  be  found  alter 
death  from  what  appears  to  be,  and  in  reality  is,  simple  injury  of  the  nervous 
centres,  that  tlie  vertebral  column  in  the  one  case,  and  the  skull  in  the  other, 
have  suffered  an  amoimt  of  injury  that  was  unsuspected  diu-ing  life  ;  and 
which,  though  it  may  not  in  any  way  have  determined  the  fatality  of  the 
result,  yet  aflbrds  conclusive  evidence  of  the  violence  to  which  tlie  parts  have 
been  subjected,  and  the  intensity  of  the  disorganising  shock  that  they  have 
suffered. 

There  is,  however,  a  very  essential  difference  between  the  spine  and  the 
head.  A  simple  fracture  of  the  cranium  may  be  of  no  moment,  except  so  far 
as  the  violence  that  has  occasioned  it  may  have  influenced  the  brain.  In  the 
spine,  the  case  is  not  parallel ;  for,  as  the  vertebral  column  is  the  centre  of 
support  to  the  body,  its  influence  in  this  resjaect  will  be  lost  when  it  is  broken  ; 
even  though  the  spinal  cord  may  not  have  been  injured  by  the  edges  of  the 
fractured  vertebrte,  but  simply  violently  and  fatally  concussed  by  the  same 
force  that  broke  the  spine. 

Boyer  noticed  the  very  interesting  practical  fact,  that,  when  the  interspinons 
ligaments  were  ruptm-ed  in  consequence  of  forcible  flexion  of  the  spine  for- 
wai'ds,  no  fatal  consequences  usually  ensued,  the  integrity  of  the  parts  being 
restored  by  rest ;  but  that,  when  the  ligamenta  subflava  were  torn  through 
and  the  arches  separated,  paraplegia  and  death  followed.  This  he  attributed 
to  stretching  of  the  spinal  cord.  Sir  C.  Bell,  however,  with  gi'eat  acuteness, 
has  pointed  out  the  error  of  this  explanation,  and  states  that  "  it  is  the  progress 
of  the  inflammation  to  the  spinal  marrow,  and  not  the  pressure  or  the  exten- 
sion of  it,  which  makes  these  cases  of  subluxation  and  breach  of  the  tube 
fatal."  There  can  be  no  doubt  that  this  explanation  is  the  correct  one  >  and 
that,  when  once  the  spinal  canal  is  forcibly  torn  open,  fatal  inflammation 
will  spread  to  the  meninges  and  to  the  medulla  itself. 

Effects  of  Slight  Blows. — The  consideration  of  the  effects  that  may  be  pro- 
duced on  the  spinal  cord  by  slight  blows,  whether  applied  to  the  back  or  to  a 
distant  part  of  the  body,  has  long  arrested  the  attention  of  observant  practi- 
tioners. Abercrombie,  writing  in  1829,  says,  that  chronic  inflammation  of 
the  cord  and  its  membranes  "  may  supervene  upon  very  slight  injuries  of  the 
spine."  He  says  also,  "  Every  injury  of  the  spine  should  be  considered  as 
deserving  of  minute  attention.  The  more  immediate  cause  of  anxiety  in  such 
cases  is  inflammatory  action,  which  may  be  of  an  acute  or  chronic  kind  ;  and 
we  have  seen  that  it  may  advance  in  a  very  insidious  manner  even  after  in- 
juries that  were  of  so  slight  a  kind  that  they  attracted  at  the  time  little  or  no 
attention."  Nothing  can  be  clearer  and  more  positive  than  this  statement. 
These  remarks  of  Abercrombie  are  confirmed  by  Ollivier,  by  Bell,  and  by  other 
writers  on  such  injuries. 

Concussion  from  Indirect  Violence. — There  is  a  class  of  cases  of  an 
extremely  insidious  and  protracted  character ;  in  which  the  patient  has 
received  no  blow  or  injury  upon  the  head  or  spine,  but  the  whole  system 
has  had  a  severe  shake  or  shock,  in  consequence  of  which  disease  is  de- 
veloped in  the  spinal  cord,  perhaps  eventually  extending  to  the  membranes 
of  the  brain.  These  cases  are  more  frequently  met  with  in  railway  than 
in  other  injuries;  but  they  occasionally  occur  in  consequence  of  ordinary 
accidents. 

One  of  the  most  remarkable  circumstances  connected  with  injuries  of  the 
spinal  cord  is,  the  disproportion  between  the  accident  and  the  mischief  jM-oduced 
thereby.  Not  only  do  most  serious,  progi'essive,  and  persistent  symptoms 
of  concussion  of  the  spinal  cord  often  develop  themselves  after  apparently 
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slight  ijijuries,  but  frequently  when  there  is  no  sign  whatever  of  external 
injury.  Tlie  shake  or  jar  that  is  inilicted  on  the  spine  when  a  person 
jumping  from  the  height  of  a  few  feet  comes  to  the  ground  suddenly  and 
heavily  on  his  heels  or  in  a  sitting  posture,  has  been  well  known  to  Surgeons 
as  a  not  uncommon  cause  of  spinal  weakness  and  debility.  It  is  the  same 
in  railway  accidents  ;  the  shock  to  which  the  patient  is  subjected  in  them 
being  often  followed  by  a  train  of  slowly  progressive  symptoms,  indicative 
of  concussion  and  subsec|uent  iii'itation  and  inflammation  of  the  cord  and 
its  membranes. 

It  is  worthy  of  remark,  that  the  symptoms  of  spinal  concussion  seldom 
occur  when  a  serious  injury  has  been  inflicted  on  one  of  the  limbs,  unless 
the  spine  itself  have  at'  the  same  time  been  severely  and  directly  struck. 
A  person  who  by  any  ordinary  accident  has  one  of  his  limbs  fractured 
or  dislocated,  necessarily  sustains  a  very  severe  shock ;  but  it  is  extremely 
rare  to  find  that  the  spinal  cord  or  the  brain  has  been  injuiiously  influenced. 
It  would  appear  as  if  the  violence  of  the  shock  expended  itself  in  the 
production  of  the  fracture  or  the  dislocation,  and  that  a  jar  of  the  more 
delicate  nervous  structures  is  thus  avoided.  A  familiar  illustration  of  this 
is  afi'orded  in  the  injury  sustained  by  a  watch  by  falling  on  the  ground. 
A  watchmaker  once  told  me  that,  if  the  glass  were  broken,  the  works  were 
rarely  damaged  ;  if  the  glass  escape  unbroken,  the  jar  of  the  fall  will  usually 
be  found  to  have  stopped  the  movement. 

How  these  jars,  shakes,  shocks,  or  concussions  of  the  spinal  cord  directly 
influence  its  action,  I  cannot  say  with  certainty.  When  a  magnet  is  struck 
a  heavy  blow  with  a  hammer,  the  magnetic  force  is  jarred,  shaken,  or 
concussed  out  of  the  iron.  So,  if  the  spine  be  badly  jarred,  shaken,  or  con- 
cussed by  a  blow  or  shock  of  any  kind  commimicated  to  the  body,  we 
find  that  the  nervous  force  is  to  a  certain  extent  shaken  out  of  the  man, 
and  that  he  has  in  some  way  lost  nervous  i^ower.  Wliat  immediate  change, 
if  any,  has  taken  place  in  the  nervous  structure  to  occasion  that  eftect,  we 
no  more  know  than  Avhat  change  happens  to  a  magnet  wlien  struck. 

Secondary  Effects. — Whatever  may  be  the  natiue  of  the  primary  change  that 
is  produced  in  the  spinal  cord  by  a  concussion,  the  Secondary  Eft'ects  are 
clearly  inflammatory,  and  are  identical  with  those  phenomena  that  have  been 
described  by  OlKvier,  Abercrombie,  and  others,  as  dependent  on  chronic 
meningitis  of  the  cord,  and  subacute  myelitis. 

One  of  the  most  remarkable  phenomena  attendant  upon  this  class  of  cases 
is,  that  at  the  time  of  the  occurrence  of  the  injury  the  suflerer  is  usually  quite 
unconscious  that  any  serious  accident  has  happened  to  him. 

There  is  great  variation  in  the  period  at  wliich  the  more  serious,  persistent, 
and  positive  symptoms  of  spinal  lesion  begin  to  develope  themselves.  In 
some  cases  they  do  so  immediately  after  the  occui-rence  of  the  injury,  in 
others  not  until  several  weeks,  perhaps  even  months,  have  elapsed.  But 
during  the  whole  of  this  interval,  whether  it  be  of  short  or  of  long  duration, 
the  sufferer's  condition,  mentally  and  bodily,  has  undergone  a  change.  His 
friends  remark,  and  he  feels,  that  "he  is  not  the  man  he  was."  He  has 
lost  bodily  energy,  mental  capacity,  and  business  a]Dtitude.  He  looks  iU  and 
worn  ;  often  becomes  irritable  and  easUy  fatigued.  He  stiU  believes  that 
he  has  sustained  no  serious  or  pennanent  hurt,  tries  to  return  to  liis  business, 
finds  that  he  cannot  apply  himself  to  it,  takes  rest,  seeks  change  of  air  and 
scene,  undergoes  medical  treatment  of  various  kinds,  but  finds  all  of  no  avail. 
His  symptoms  become  progressively  more  and  more  confirmed,  and  at  last  he 
resigns  himself  to  the  conviction  that  he  has  sustained  a  more  serious  bodily 
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injury  than  he  had  at  first  believed,  and  one  that  has,  in  some  way  or  otlier, 
broken  down  his  nervous  power,  and  has  A\T0usht  the  cliange  of  converting  a 
man  of  niontul  energy  and  of  active  business  habits  into  a  valetudinarian, 
utterly  unable  to  attend  to  the  ordinary  duties  of  life. 

The  countenance  is  usually  pallid,  livid,  and  has  a  peculiarly  care-wom 
anxious  expression ;  the  patient  generally  looking  much  older  than  he  really 
is,  or  than  he  did  before  the  accident.  I  have  seen  one  instance  of  flushing  of 
the  face. 

The  thoughts  are  confused.  The  patient  cannot  concentrate  his  ideas  so 
as  to  cai-ry  out  a  connected  line  of  ai-gimient ;  he  attempts  to  read,  but  is 
obliged  to  lay  aside  the  book  or  paper  after  a  few  minutes'  attempt  at 
perusal.  All  business  aptitude  is  lost;  partly  from  impainnent  of  memory, 
partly  from  confusion  of  thought  and  inability  to  concentrate  ideas  for  a 
sufficient  length  of  time.  The  temper  often  becomes  changed  for  the  worse, 
the  patient  being  fretful,  irritable,  and  in  some  way — difficult  perhaps  to 
define,  but  easily  appreciated  by  those  around  him — altered  in  character. 

The  sleep  is  disturbed,  restless,  and  broken.  He  wakes  iip  in  sudden  alarm ;' 
dreams  much ;  the  dreams  are  distressing  and  horrible. 

The  head  is  usually  of  its  natural  temperature,  but  sometimes  hot.  The 
patient  complains  of  various  im.easy  sensations  in  it ;  of  pain,  tension,  weight, 
or  throbbing ;  of  giddiness ;  of  a  confused  or  strained  feeling  in  it ;  and  fre- 
quently of  loud  and  incessant  noises,  described  as  roaring,  rushing,  ringing, 
singing,  sawing,  rumbling,  or  thundering.  These  noises  vary  in  intensity  at 
different  periods  of  the  day ;  but,  if  once  they  occur,  they  are  never  entirely 
absent,  and  are  a  source  of  great  distress. 

The  organs  of  special  sense  usually  become  more  or  less  seriously  affected. 
They  become  sometimes  over-sensitive  and  irritable,  or  their  functions  are 
impaired  or  pervei-ted.  In  many  cases  we  find  a  combination  of  all  those 
conditions  in  the  same  organ.  Vision  is  usually  affected  in  various  ways  and 
in  very  different  degrees.  In  some  cases,  though  rarely,  there  is  double  vision 
and  perhaps  slight  strabismus.  In  others  there  is  an  alteration  in  the  focal 
length,  so  that  the  patient  has  to  use  glasses,  or  to  change  those  he  has 
previously  worn.  The  patient  cannot  read  for  more  than  a  few  minutes,  the 
letters  running  into  one  anotlier.  More  commonly,  muscee  voHtantes  and 
spectra,  rings,  stars,  flashes,  or  sparks — white,  coloru-ed,  or  fiame-like — are  com- 
plained of.  The  eyes  often  become  over-sensitive  to  light;  and  this  in- 
tolerance of  light  may  amount  to  positive  photophobia.  It  gives  rise  to  a 
habitually  contracted  state  of  the  brows,  so  as  to  exclude  light  as  much  as 
possible  from  the  eyes.  One  or  both  eyes  may  be  thus  affected.  This 
intolerance  of  light  may  be  associated  with  dimness  and  imperfection  of 
sight.  Vision  may  be  normal  in  one  eye,  but  impaired  seriously  in  the  other. 
The  circulation  in  the  bottom  of  the  eye  is  visible  to  some  parients.  The 
hearing  may  be  variously  affected.  Not  only  does  the  patient  commonly 
complain  of  the  noises  in  the  head  and  ears  that  have  already  beeii  described 
but  the  ears,  like  the  eyes,  may  be  over-sensitive  or  too  dull.  One  ear  is 
frequently  over-sensitive,  whilst  the  other  is  less  acute  than  it  was  before  the 
accident.  The  relative  sensibility  of  the  ears  may  readily  be  measured  by 
the  distance  at  which  the  tick  of  a  watch  may  be  heard.  Loud  and  sudden 
noises  are  peculiarly  distressing  to  these  patients.  Taste  and  smell  are  some- 
times, but  more  rarely,  perverted. 

Tlie  sense  of  touch  is  impaired.  The  patient  cannot  pick  up  a  pin,  cannot 
button  his  dress,  cannot  feel  the  diflerence  between  different  textures,  as 
cloth  and  velvet.    He  loses  tlic  sense  of  lueight,  and  cannot  tell,  for  instance, 
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whether  a  sovereign  or  a  shilling  is  balanced  on  liis  finger.  Speech  is  rarely 
affected.  The  attitude  is  stiff  and  unbending.  The  patient  holds  himself 
very  erect,  usually  walks  straight  forwards,  as  if  afraid  or  unable  to  turn  to 
either  side.  The  movements  of  the  head  or  trunk,  or  Tjoth,  do  not  possess  their 
natural  freedom.  There  may  be  pain  or  difficulty  in  moving  the  head  in 
the  antero-posterior  dii'ection,  or  in  rotating  it ;  or  all  movements  may  be 
attended  by  so  much  pain  and  difficulty  that  the  patient  is  afraid  to  attempt 
them,  and  hence  keeps  the  head  in  an  attitude  of  immobility.  The  movements  of 
the  trunk  are  often  equally  restrained,  especially  in  the  lumbar  region.  Flexion 
forwards,  backwards,  or  sideways,  is  painful,  difficult,  and  may  be  impossible  ; 
flexion  backwards  is  usually  most  complained  of.  If  the  patient  be  desired  to 
stoop  and  pick  anything  off  the  groimd,  he  will  not  be  able  to  do  so  in  the 
usual  way,  but  bends  do\vn  on  the  knee  and  so  reaches  the  ground.  If  he  be 
laid  horizontally,  and  told  to  raise  himself  into  the  sitting  posture,  without  the 
use  of  his  hands,  he  will  be  unable  to  do  it. 

The  state  of  the  spine  will  be  found  to  be  the  real  cause  of  these  symptoms. 
On  examining  it  by  pressure,  by  percussion,  or  by  the  aj)plication  of  the  hot 
sponge,  it  will  be  found  that  it  is  painful,  and  that  its  sensibility  is  exalted 
at  one,  two,  or  three  points.  These  are  usually  the  upper  cervical,  the  middle 
dorsal,  and  the  kunbar  regions.  The  exact  vertebrce  that  are  affected  vary 
necessarily  in  different  cases  ;  but  the  exalted  sensibility  always  includes  two, 
and  usually  three,  at  each  of  these  points.  It  is  in  consequence  of  the  pain 
that  is  occasioned  by  any  movement  of  the  trunk  in  the  way  of  flexion  or  rota- 
tion, that  the  spine  loses  its  natural  suppleness,  and  that  the  vertebral  column 
moves  as  a  whole,  as  if  cut  out  of  one  solid  piece,  instead  of  with  its  usual 
flexibility. 

The  movem£nts  of  the  head  upon  the  upper  cervical  vertebrce  are  variously 
affected.  In  some  cases  the  head  moves  freely  in  aU  directions,  -wathout  pain 
or  stiffness.  In  other  cases,  the  greatest  agony  is  induced  if  the  Surgeon 
take  the  head  between  his  hands  and  bend  it  forwards  or  rotate  it ;  the 
articulations  between  the  occij)ital  bone,  the  atlas,  and  the  axis,  being  e^a- 
dently  in  a  state  of  inflammatory  irritation.  The  pain  is  usually  confined  to 
the  vertebral  column,  and  does  not  extend  beyond  the  transverse  processes. 
But,  in  some  instances,  the  pain  extends  widely  over  the  back  on  both  sides, 
and  seems  to  corresi^ond  with  the  distribution  of  the  posterior  branches  of 
the  dorsal  nerves.  In  these  cases,  from  the  musculo-cutaneous  distribution  of 
these  nerves,  the  pain  is  superficial  and  cutaneous  as  well  as  deeply  seated. 

The  mmcles  of  the  back  are  usually  unaffected  ;  but  in  some  cases,  where  the 
muscular  branches  of  the  dorsal  nerves  are  affected,  they  may  become  very 
irritable  and  spasmodically  contracted,  so  that  their  outlines  are  verj'  distinct 
and  marked. 

The  gait  of  the  patient  is  characteristic.  He  walks  more  or  less  unsteadily, 
generally  uses  a  stick,  or  if  deprived  of  that,  is  apt  to  lay  his  hand  on  any 
article  of  fumitm-e  that  is  near  to  him,  with  the  view  of  steadying  himself. 
He  keeps  his  feet  somewhat  apart,  so  as  to  increase  the  basis  of  support,  and 
consequently  walks  in  a  straddling  manner.  As  one  leg  is  often  weaker  than 
the  other,  he  totters  somewhat,  and  raises  one  foot  but  slightly  off  the  ground, 
so  that  the  heel  is  apt  to  touch.  He  seldom  drags  the  toe ;  but,  as  he  walks 
flat-flooted  as  it  were  on  one  side,  the  heel  drags.  This  peculiar  straddling, 
tottering,  xinsteady  gait,  with  the  spine  rigid,  the  head  erect,  and  looking 
straight  forwards,  gives  the  patient  the  aspect  of  a  man  wlio  walks  blind- 
folded. The  patient  cannot  generally  stand  equally  well  on  either  foot.  One 
leg  usually  immediately  gives  way  imder  him  if  he  attempt  to  stand  on  it.  He 
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often  cannot  raise  himself  on  his  toes,  or  stand  on  them,  without  immediately 
tottering  forwai-ds.  His  power  of  walking  is  always  veiy  limited  ;  it  seldom 
exceeds  half  a  mile  or  a  mile  at  the  utmost.  He  cannot  ride,  even  if  much  in 
the  habit  of  doing  so  before  the  accident.  There  is  usually  considerable 
difficulty  in  going  up  and  down  stairs— more  difficulty  in  going  down  than 
up.  The  patient  is  obliged  to  support  himself  by  holding  on  to  the  banisters, 
and  often  brings  both  feet  together  on  the  same  step. 

A  sensation  as  of  a  cord  tied  round  the  waist,  with  occasional  spasm  of  the 
diaphragm,  giraig  rise  to  a  catch  in  the  breathing,  or  hiccup,  is  sometimes  met 
with,  and  is  very  distressing  when  it  does  occur. 

The  nervous  poioer  of  the  limbs  will  be  formd  to  be  variously  modified,  and 
wUl  generally  be  so  to  very  different  degrees  in  the  different  limbs.  Some- 
times one  limb  only  is  affected  ;  in  other  cases  the  arm  and  leg  on  one  side, 
or  both  legs  only,  or  the  arm  and  both  legs,  or  all  four  limbs,  are  the  seat 
of  iineasy  sensations.  There  is  the  greatest  possible  variety  in  these  respects, 
dependent  of  course  entirely  upon  the  degree  and  extent  of  the  lesion  that 
has  been  inflicted  upon  or  induced  in  the  sj)inal  cord.  Sensation  or  motion 
only  maybe  affected  ;  or  both  may  be  affected,  either  alike  or  in  imequal  degrees. 
Sensation  and  motion  may  both  be  seriously  impaired  in  one  limb,  or  sensa- 
tion in  one  and  motion  in  another.  The  paralysis  is  seldom  complete.  It 
may  become  so  in  the  more  advanced  stages,  after  several  years  ;  but  for  the 
first  year  or  two  it  is  almost  always  partial.  It  is  sometimes  incompletely 
recovered  from,  especially  so  far  as  sensation  is  concerned. 

The  loss  of  motor  power  is  especially  marked  in  the  legs,  and  more  often  in 
the  extensor  than  in  the  flexor  muscles.  The  extensor  of  the  great  toe  is 
especially  apt  to  suffer.  The  hand  and  arm  are  less  frequently  the  seat  of  loss 
of  motor  power  than  the  leg  and  foot ;  but  the  muscles  of  the  ball  of  the 
thumb,  or  the  flexors  of  the  fingers,  may  be  affected. 

The  loss  of  motor  power  in  the  foot  and  leg  is  best  tested  by  the  application 
of  the  galvanic  current,  so  as  to  compare  the  irritability  of  the  same  muscles  of 
the  opposite  limbs.  The  electric  test  is  not  under  the  influence  of  the  patient's 
will ;  and  a  very  true  estimate  can  thus  be  made  of  the  loss  of  contractility  in 
any  given  set  of  muscles. 

The  loss  of  motor  power  in  the  hand  is  best  tested  by  the  force  of  the  patient's 
grasp.  This  may  be  roughly  estimated  by  telling  him  to  squeeze  the  Surgeon's 
fingers,  first  with  one  hand  and  then  with  the  other,  or  more  accurately  by 
means  of  the  dynamometer,  which  shows  on  an  index  the  precise  amount  of 
pressure  exercised  in  grasping. 

It  is  in  consequence  of  the  diminution  of  motor  power  in  the  legs  that  those 
peculiarities  of  gait  which  have  been  above  described  are  met  with,  and  they 
are  most  marked  when  the  amoimt  of  loss  is  unequal  in  the  two  limbs. 

Modification  or  diminution  of  sensation  in  the  limbs  is  one  of  the  most 
marked  phenomena  in  these  cases.  In  many  instances  the  sensibility  is  a  good 
deal  augmented,  especially  in  the  earlier  stages.  The  patient  complains  of 
shooting  pains  down  the  limbs,  like  stabs,  darts,  or  electrical  shocks.  The 
surface  of  the  skin  is  sometimes  over-sensitive  in  places  on  the  back ;  or,  in 
various  parts  of  the  limbs,  hot,  burning  sensations  are  experienced.  After  a 
time  these  sensations  give  place  to  various  others,  which  are  very  differently 
described  by  patients.  Tinglings,  a  feeling  of  "  pins  and  needles,"  a  heavy 
sensation,  as  if  the  limb  were  asleep,  creeping  sensations  down  the  back  and 
along  the  nerves,  and  formications,  are  all  commonly  complained  of.  These 
sensations  are  often  confined  to  one  nerve  in  a  limb,  as  the  ulnar  or  the 
musculo-spiral.    Niunbness,  more  or  less  complete,  may  exist  independently 
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of,  or  be  associated  with,  all  these  various  modifications  of  sensation.  It  may 
be  confined  to  a  part  of  a  linil),  nmy  inlluence  the  wliole  of  it,  or  may  extend 
to  several  limbs.  Its  degi-ee  and  extent  are  best  tested  by  Brown-Sequard's 
instrument. 

Coldness  of  one  of  the  extremities,  dependent  upon  loss  of  nervous  power  and 
defective  nutrition,  is  often  perceptible  to  the  touch,  and  may  be  determined 
by  the  thermometer  ;  but  in  many  cases  tlie  sensation  of  coldness  is  far  greater 
to  tlie  patient  thau  it  is  to  the  Surgeon's  hand,  and  not  unfrequently  no 
appreciable  difference  in  the  temperature  of  two  limbs  can  be  detemiined  by 
the  most  delicate  clinical  thermometer,  although  the  patient  experiences  a  very 
distinct  and  distressing  sense  of  coldness  in  one  limb. 

The  condition  of  the  limbs  as  to  size,  and  the  state  of  their  muscles,  will  vaiy 
greatly. 

In  some  cases  of  complete  paraplegia,  which  has  lasted  for  years,  it  has  been 
remarked  that  no  diminution  whatever  has  taken  place  in  the  size  of  the  limbs. 
It  is  evident,  therefore,  that  loss  of  size  in  a  limb  that  is  more  or  less  completely 
paralysed  is  not  the  simple  consequence  of  the  disuse  of  the  muscles  ;  or  it  would 
always  occur.  But  it  must  arise  from  some  modification  of  innervation,  influenc- 
ing the  nutrition  of  the  limb,  independently  of  the  loss  of  its  muscular  activity. 
In  most  cases,  however,  where  the  paralytic  condition  has  been  of  some  dura- 
tion, the  limb,  on  accurate  measiu'enient,  will  be  found  to  be  somewhat  smaller 
in  circumference  than  its  fellow  on  the  opposite  side. 

Most  commonly  when  a  limb  d^vindles  the  muscles  become  soft,  and  the 
intermuscular  spaces  more  distinct.  Occasionally,  in  advanced  cases,  a  certain 
degree  of  contraction  and  of  rigidity  in  particular  muscles  sets  in.  Thus  the 
flexors  of  the  little  and  ring  fingers,  the  extensors  of  the  gi'eat  toe,  the  deltoid 
or  the  muscles  of  the  calf,  may  all  become  the  seats  of  more  or  less  rigidity  and 
contraction. 

The  body  itself  generally  loses  weight ;  and  a  loss  of  weight,  when  the  patient 
is  rendered  inactive  by  a  semi-paralysed  state,  and  takes  a  fair  quantity  of  good 
food,  which  he  digests  suflBciently  well,  may  usually  be  taken  to  be  indicative 
of  progressive  disease  in  the  nervous  system.  When  the  progress  of  the  disease 
has  been  arrested,  though  the  patient  may  be  permanently  paralysed  a  con- 
siderable increase  of  size  and  weight  often  takes  place.  This  is  a  phenomenon 
of  common  occiu'rence  in  ordinary  cases  of  paralysis  from  disease  of  the  bram. 

The  condition  of  the  genito-urinary  organs  is  seldom  much  deranged  in  the 
cases  under  consideration.  Retention  of  urine  very  rarely  occurs.  Sometimes 
irritability  of  the  bladder  is  a  prominent  symptom.  The  urine  generally  retains 
its  acicUty,  sometimes  markedly,  at  others  but  very  slightly  so.  As  there  is  no 
retention,  it  does  not  become  alkaline,  ammoniacal,  or  other^vise  offensive. 

The  sexual  desire  and  power  are  usually  greatly  impaired,  and  often  entu-ely 
lost  ;  not  invariably  so,  however.    I  have  never  heard  priapism  complained  of. 

The  contractility  of  the  sphincter  ani  has  not,  in  any  case  which  I  have 
observed,  been  so  far  impaired  as  to  lead  to  involimtaiy  escape  of  flatus  or  of 
faeces. 

The  pulse  varies  in  frequency  at  different  periods.  In  the  early  stages  it  is 
usually  slow  ;  in  the  more  advanced  it  is  quick,  near  to  or  above  100.  It  is 
always  feeble. 

TJie  Progressive  Development  of  the  various  symptoms  that  have  just  been 
detailed  usually  extends  over  a  lengthened  period.  In  the  early  st-ages,  the 
chief  complaint  is  a  sensation  of  lassitude,  wearmess,  and  inability  for  mentixl 
and  physical  exertion.  Then  come  the  pains,  tinglings,  and  numbness  of  the 
limbs  ;  next  the  fixed  pain  and  rigidity  of  the  spine ;  then  the  mental  con- 
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fusiuii  and  signs  of  cerebral  disturbance,  and  the  affection  of  the  organs  of 
sense  ;  the  loss  of  motor  power,  and  the  peculiarity  of  gait. 

The  period  of  the  supervention  of  these  symptoms  after  the  occurrence  of  the 
injury  will  vary  gi-eatly.  Most  commonly,  after  the  first  and  immediate  effects 
of  the  accident  have  passed  off,  there  is  a  period  of  comparative  ease,  and  of 
remission  of  the  symptoms,  during  which  the  patient  imagines  that  he  will 
speedily  regain  Ms  health  and  strength.  Tliis  period  may  last  for  many  weeks, 
possibly  for  two  or  three  months.  At  this  time  there  will  be  considerable 
fluctuation  in  the  patient's  state.  So  long  as  he  is  at  rest,  he  will  feel  tolerably 
well ;  but  any  attempt  at  ordinary  exertion  of  body  or  mind  brings  back  all 
the  feelings  or  indications  of  nervous  prostration  and  irritation  characteristic  of 
these  injuries;  and  to  these  will  gradually  be  superadded  the  more  serious 
spnptoms  which  evidently  proceed  from  a  chronic  disease  of  the  cord  and  its 
membranes.  After  a  lapse  of  several  months — from  three  to  six — the  patient 
will  find  that  he  is  slowly  but  steadily  becoming  worse,  and  he  then,  perhaps  for 
the  fii-st  time,  becomes  aware  of  the  serious  and  deep-seated  injmy  that  his 
nervous  system  has  sustained. 

Although  there  is  often  this  long  interval  between  the  time  of  the  occm-rence 
of  the  accident  and  the  supervention  of  the  more  distressing  symptoms,  it  will 
be  found,  on  close  inquiry,  that  there  has  never  been  an  interval  of  complete 
restoration  to  health.  The  patient  has  thought  himself  and  has  felt  himself 
much  better  at  one  period  than  he  was  at  another  ;  so  much  so,  that  he  has 
been  tempted  to  try  to  return  to  his  usual  occupation  ;  but  he  has  never  felt 
himself  well,  and  has  immediately  relapsed  to  a  worse  state  than  before  when 
he  has  attempted  to  do  work  of  any  kind. 

It  is  by  this  chain  of  symptoms,  which,  though  fluctuating  in  intensity,  is 
yet  continuous  and  imbroken,  that  the  injury  sustained,  and  the  ilbiess  sub- 
sequently developed,  can  be  linked  together  in  the  relation  of  cause  and  effect. 

Pathological  Conditions. — Two  .distinct  forms  of  chronic  and  subacute  in- 
flammation may  affect  the  contents  of  the  spinal  canal,  as  the  results  of  injury 
or  of  disease  ;  viz.,  Inflammation  of  the  Membranes,  and  Inflammation  of  the 
Cord  itself. 

In  Spinal  Meningitis,  the  usual  signs  of  inflammatory  action  in  the  form  of 
vascularisation  of  the  membranes  is  met  with.  The  meningo-racliidian  veins 
are  turgid  with  blood,  and  the  vessels  of  the  pia  mater  will  be  found  much 
injected,  sometimes  in  patches,  at  other  times  uniformly.  Serous  fluid, 
reddened  and  clear,  or  opaque  from  the  admixture  of  lymph,  may  be  found 
largely  effused  in  the  cavity  of  the  arachnoid. 

In  distinguishing  the  various  pathological  appearances  presented  by  fatal 
cases  of  chronic  spinal  meningitis,  Ollivier  makes  the  very  important  remark 
that  spinal  meningitis  rarely  exists  without  there  being  at  the  same  time  a  more 
or  less  extensive  inflammation  of  the  cerebral  meninges  ;  and  hence,  he  says, 
arises  the  difficiilty  of  determining  with  precision  the  symptoms  that  are  special 
to  inflammation  of  the  membranes  of  the  spinal  cord. 

When  myelitis  occurs,  the  inflarmnation  attacking  the  substance  of  the  cord 
itself,  the  most  usual  pathological  condition  met  with  is  softening  of  its 
substance,  with  more  or  less  disorganisation.  This  softening  of  the  cord,  as  a 
consequence  of  inflammation,  may  occupy  very  varying  extents.  Sometimes 
the  whole  thickness  of  the  cord  is  affected  at  one  point,  sometimes  one  of  the 
lateral  halves  in  a  vertical  direction  ;  at  other  times  the  disease  is  most  marked 
in  or  wholly  confined  to  its  anterior  or  its  posterior  aspect  ;  or  the  grey 
central  portion  may  be  more  affected  than  the  circumferential  part.  Again, 
these  changes  of  structure  may  be  limited  to  one  part  only,  to  the  cervical,  the 
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dorsal,  or  the  lumbar.  It  is  very  rare  indeed  tliat  the  whole  length  of  the  cord 
is  affected.  The  most  common  seat  of  inflammatory  softening  is  the  lumbar 
region ;  next  in  order  of  frequency  the  cervical.  In  very  chronic  cases  of 
myelitis,  the  whole  of  the  nervous  substance  disappears,  and  nothing  but  con- 
nective tissue  is  left  at  the  part  affected. 

Ollivier  observes  that,  when  myelitis  is  consecutive  to  meningitis  of  the  cord, 
the  inflammatory  softening  may  be  confined  to  the  white  substance. 

Though  softening  is  the  ordinary  change  that  takes  place  in  a  cord  that  has 
been  the  seat  of  chronic  inflammation,  sometimes  the  nervous  substance 
becomes  increased  in  bulk,  more  solid  than  natural,  and  of  a  dull  white 
colour,  like  boiled  wliite  of  egg.  This  induration  of  the  cord  may  co-exist 
with  spinal  meningitis,  with  congestion,  and  increased  vascularisation  of  the 
membranes. 

It  is  important  to  observe  that,  although  spinal  meningitis  and  myelitis  are 
occasionally  met  with  distinct  and  separate,  yet  they  most  frequently  co-exist. 
When  existing  together,  and  even  arising  from  the  same  cause,  they  may  be 
associated  in  very  varying  degrees.  In  some  cases  the  symptoms  of  meningitis, 
in  others  those  of  myelitis,  are  most  marked  ;  and,  after  death,  corresj)onding 
.  characteristic  appearances  are  found. 

Diagnosis. — There  are  three  morbid  states  for  one  or  other  of  which  I  have 
known  the  symptoms  of  spinal  concussion,  which  have  been  just  described,  to 
be  confounded,  and  from  wliich  it  is  necessary  to  diagnose  it.  These  are, 
1.  The  Secondary  Consequences  of  Cerebral  Concussion  ;  2.  Rheumatism;  and 
3.  Hysteria. 

1.  From  the  secondary  effects  of  cerebral  concussion  it  is  not  difficult  to 
diagnose  the  consequences  of  concussion  of  the  sj)inal  cord,  in  those  cases  in 
which  the  mischief  is  limited  to  the  vertebral  column.  The  tenderness  and 
rigidity  of  the  spine,  the  pain  on  pressing  upon  or  on  mo-\nng  it  in  any 
direction,  and  the  absence  of  any  distinct  lesion  about  the  head,  will  sufficiently 
mark  the  precise  sitiiation  of  the  injury. 

The  two  conditions  of  cerebral  and  spinal  concussion  often  co-exist  primarily. 
The  shock  that  jars  injuriously  one  portion  of  the  nervous  system,  very 
commonly  produces  a  corresponding  effect  on  the  whole  of  it,  on  the  brain  as 
well  as  on  the  cord  ;  and  the  secondary  inflamniations  of  the  spine,  which 
follow  the  concussion,  even  when  that  is  primarily  limited  to  the  vertebral 
column  and  its  contents,  have  a  tendency  to  extend  along  the  continuous 
fibrous  and  serous  membranes  to  the  interior  of  the  cranium,  and  thus  to  give 
rise  to  symptoms  of  cerebral  irritation. 

2.  From  rheumatism  the  diagnosis  may  not  always  be  easy,  especially  in 
the  earlier  stages  of  the  disease,  when  the  concussion  of  the  spine  and  the 
consecutive  meningitis  have  developed  pain  along  the  course  of  the  nerves, 
and  increased  cutaneous  sensibility  at  points.  By  attention,  however,  to  the 
history  of  the  case,  the  slow  but  gradually  progressive  character  of  the  symp- 
toms of  s]3inal  concussion,  the  absence  of  all  fixed  pain  except  at  one  or 
more  points  in  the  back,  the  cerebral  complications,  the  gradual  occurrence 
of  loss  of  sensibility,  of  tinglings  and  formications,  the  slow  supervention 
of  impairment  or  loss  of  motor  power  in  certain  sets  of  muscles,  (sjTuptoms 
that  do  not  occur  in  rheumatism,)  the  diagnosis  will  be  rendered  compara- 
tively easy  ;  the  more  so,  when  we  observe  that  in  spinal  concussion  there  is 
never  any  concomitant  articular  inflammation,  and  that,  although  the  urine 
may  continue  acid,  it  does  not  usually  present  evidences  of  a  superabundance 
of  lithates. 

3.  Hysteria  is  the  disease  for  which  I  have  more  frequently  seen  concussion 
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of  the  spiiie,  followed  by  memngo-myelitis,  uustaken  ;  and  it  has  always 
appeai-ed  extraordinary  to  me  that  so  great  an  error  of  diagnosis  could  easily  he 
made.    Hysteria,  whether  in  its  emotional  or  its  local  form,  is  a  disease  of 
women  rather  than  of  men,  of  the  young  rather  than  of  the  middle-aged  and 
old,  of  people  of  an  excitable,  imaginative,  or  emotional  disposition  rather  than 
of  haixl-headed,  active,  practical  men  of  business.    It  is  a  disease  that  runs  no 
definite  or  progressive  coiu'se,  that  assumes  no  permanence  of  action,  that  is 
ever  varying  in  the  intensity,  in  the  degree,  and  in  the  nature  of  its  symptoms ; 
that  is  mai'ked  by  excessive  and  violent  outbreaks  of  an  emotional  character,  or 
by  severe  exacerbations  of  its  local  symptoms,  but  that  is  equally  characterised 
by  long-continued  and  complete  internrissions  of  its  various  phenomena.  This 
in  no  way  resembles  what  we  see  in  concussion  of  the  spinal  cord,  or  in  the 
consecutive  meningo-myelitis  ;  and  it  seems  to  me  quite  unreasonable  to  call  a 
case  one  of  hysteria  in  which  a  man  active  in  mind,  accustomed  to  self-control, 
addicted  to  business,  suddenly,  and  for  the  first  time  in  his  life,  after  the 
infliction  of  a  severe  shock,  finds  himself  aifected  by  a  train  of  symptoms  indi- 
cative of  serious  and  deep-seated  injury  to  the  nervous  system.    In  reality, 
there  can  be  but  little  difiicidty  in  establishing  the  diagnosis  between  chronic 
meningo-myelitis  and  hysteria.    The  persistence  of  the  symptoms,  their  slow 
development,  their  progressive  increase  in  severity,  notwithstanding  occasional 
fluctuations  and  intermissions  in  intensity,  the  invariable  presence  of  more  or 
less  paralysis  of  sensation,  or  of  motion,  or  both,  will  easily  enable  the 
Surgeon  to  judge  of  the  true  nature  of  the  case.    That  mental  emotion  is 
occasionally  manifested  by  an  rmfortvmate  individual  who  has  been  seriously 
injured  by  an  accident  which  tends  to  shake  bis  whole  nervous  system,  can 
scarcely  be  matter  of  surprise  ;  but  the  term  "  hysteria,"  elastic  as  it  is,  cannot, 
it  appears  to  me,  be  strained  so  far  as  to  denote  this  condition  ;  and  even  if  it 
be  considered  applicable  to  the  patient's  mental  state,  it  can  in  no  way  be 
looked  upon  as  the  cause  of  those  bodily  sufferings  and  disabilities  which 
constitute  the  most  important  and  serious  part  of  his  disease. 

Prognosis  of  Spinal  Concussion. — The  Prognosis  of  concussion  of  the 
spinal  cord  and  that  of  the  consecutive  meningo-myelitis  is  a  question  of 
extreme  interest  in  a  medico-legal  point  of  view,  and  is  often  involved  in 
no  little  difliculty. 

The  prognosis  requires  to  be  made  with  regard,  first  to  the  life,  and 
secondly  to  the  health  of  the  patient.  So  far  as  life  is  concerned,  it  is  only  in 
those  cases  of  severe  and  direct  blows  upon  the  spine,  in  which  intraspinal 
haemorrhage  to  a  considerable  extent  has  occurred,  or  in  which  the  cord  or 
its  membranes  have  been  ruptured,  that  a  speedily  fatal  termination  may 
be  feared. 

In  some  of  the  cases  of  concussion  of  the  spiae,  followed  by  chronic  inflam- 
mation of  the  membranes  and  of  the  cord  itself,  death  may  eventually  super- 
vene after  several,  perhaps  three  or  four,  years  of  an  increasingly  progressive 
breaking  down  of  the  general  health,  and  the  slow  extension  of  the  paralytic 
symptoms.  I  have  heard  of  several  instances  in  which  concussion  of  the  spine 
has  thus  proved  fatal  some  years  after  the  occurrence  of  the  accident. 

I  have  never  known  a  patient  recover  who  has  been  afilicted  by  convidsions 
progressive  paralysis  developing  itself,  and  the  case  iiltiniately  proving  fatal. 
Mr.  Gore,  of  Bath,  informs  me  that  he  is  acquainted  with  two  cases  which 
proved  fatal  at  long  periods  of  time  after  the  accident,  in  both  of  which,  this 
symptom  was  present.  Concussion  of  the  spine  may  prove  fatal  :  first,  at  an 
early  period  by  the  severity  of  the  direct  injury  ;  secondly,  at  a  more  remote 
date  by  the  occurrence  of  inflammation  of  the  cord  and  its  membranes  •  and 
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thirdly,  after  a  lapse  of  several  years,  by  the  slow  and  progressive  development 
of  structural  changes  in  the  cord  and  its  memhranes. 

But  though  death  may  not  occur,  is  recovery  certain  ?  Is  there  no  niid  state 
between  a  fatal  result,  proximate  or  remote,  and  the  absolute  and  complete 
recovery  of  the  patient  ? 

In  considering  the  question  of  recovery  after  concussion  of  the  spine,  we  have 
to  look  to  two  points  :  fii-st,  the  recovery  from  the  pi-imary  and  direct  effects  of 
the  injmy  ;  and,  secondly,  the  recovery  from  the  secondary  and  remote  con- 
sequences. There  can  be  no  doubt  that  recovery,  entire  and  complete,  may 
occur  in  a  case  of  concussion  of  the  spine,  when  the  symptoms  have  not  gone 
beyond  the  j)rimary  stage,  when  no  inflammatory  action  of  the  cord  or  its 
membranes  has  been  developed,  and  most  particularly  when  the  patient  is 
young  and  healthy  in  constitution.  This  last  condition  indeed  is  a  most 
important  one.  A  young  man  of  healthy  organisation  is  not  only  less  likely  to 
suffer  from  a  severe  shock  to  the  system  from  a  fall  or  railway  injury  than  one 
more  advanced  in  life  ;  but,  if  he  do  suffer,  his  chance  of  ultimate  recovery 
will  be  greater,  j^rovided  always  that  no  secondary  and  organic  lesions  have 
developed  themselves.  I  believe  that  such  recovery  is  more  likely  to  ensue  if 
the  primary  and  direct  symptoms  have  been  severe,  and  have  at  or  almost 
immediately  after  the  occurrence  of  the  accident  attained  to  their  full  intensity. 
In  these  cases,  under  proper  treatment  the  severity  of  the  symptoms  gradually 
subsides,  and,  week  by  week,  the  patient  feels  himself  stronger  and  better, 
until,  usuallj^  in  from  three  to  six  months  at  the  utmost,  all  traces  of  the  injury 
have  disappeared. 

Incomplete  or  partial  recovery  is  not  unfrequent  in  cases  of  severe  and  direct 
injury  of  the  spine.  The  patient  slowly  recovers  up  to  a  certain  point  and  then 
remains  stationary,  wath  some  impairment  of  innervation  in  the  shape  of  pai'tial 
paralysis  of  sensation,  or  of  motion,  or  both,  usually  in  the  lower  limbs.  The 
intellectual  faculties  or  the  organs  of  sense  are  more  or  less  disturbed, 
weakened,  or  irritated,  the  constitution  is  shattered,  and  the  patient  presents  a 
prematurely  worn  and  aged  look.  In  such  cases  structural  lesion  of  some 
kind,  in  the  membranes,  if  not  in  the  cord,  has  taken  place,  which  necessarily 
must  prevent  complete  recovery. 

When,  therefore,  we  find  a  patient  who,  after  the  receipt  of  a  severe  injury 
of  the  spine  by  which  the  cord  has  been  concussed,  presents  the  primary  and 
immediate  symptoms  of  that  condition,  we  may  entertain  a  favourable  opinion 
of  his  future  condition,  provided  there  be  a  progressive  amelioration  of  his 
symptoms,  and  no  evidence  of  the  development  of  any  inflanmiation,  acute  or 
chronic,  of  the  membranes  and  the  cord.  But  our  opinion  as  to  his  ultimate 
recovery  must  necessarily  be  very  unfavourable  if  we  find  the  progress  of 
amendment  cease  after  some  weeks  or  months,  leaving  a  state  of  impaired 
innervation.  And  tliis  unfavourable  oxDinion  will  be  much  strengthened  if, 
subsequently  to  the  primary  and  immediate  effect  of  the  injury,  symptoms  of 
meningo-myelitis  have  declared  themselves.  In  such  circumstances  partial 
restoration  to  health  may  be  looked  for,  but  complete  recovery  is  not 
possible. 

When  a  person  has  received  a  concussion  of  the  spinal  cord  from  a  jar  or 
shake  of  the  body,  without  any  direct  blow  on  the  back,  or  perhaps  on  any 
other  part  of  the  body,  and  the  symptoms  have  gradually  and  progressively 
developed  themselves,  the  prognosis  Avill  always  be  very  unfavourable  ;  fortius 
reason,  that,  as  the  injury  is  not  sufficient  of  itself  to  produce  a  dii-ect  and 
immediate  lesion  of  the  cord,  any  symptoms  tliat  develop  themselves  must  be 
the  result  of  structural  changes  taking  place  in  it  as  the  consequence  of  its 
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iuflammation  ;  and  these  secondary  structm-al  clianges,  being  incurable,  must, 
to  a  greater  or  less  degi-ee,  but  permanently,  injuriously  influence  its  action. 
The  occurrence  of  a  lengthened  interval,  a  period  of  several  weeks  for  instance, 
between  the  infliction  of  the  injury  and  tlie  development  of  the  spinal 
symptoms,  is  peculiarly  imfavourable,  as  it  indicates  that  a  slow  and  pro- 
gi-essive  stractiu'al  cliange  has  been  taking  place  in  the  cord  and  its  membranes, 
dependent  upon  pathological  changes  of  a  deep-seated  and  permanently  incur- 
able character. 

In  forming  an  opinion  as  to  the  patient's  probable  futm-e  state,  1  believe 
that  it  is  of  less  importance  to  look  to  the  immediate  or  early  severity  of  the 
symptoms  than  to  their  slow,  progressive  and  insidious  development.  Those 
cases  are  least  likely  to  recover  in  which  the  symptoms  affect  the  latter 
course. 

The  time  that  the  symptoms  have  lasted  is  necessarily  a  most  important 
matter  for  consideration.  Wlien  they  have  been  of  but  short  diu'ation,  they 
may  possibly  be  dependent  on  conditions  that  are  completely,  and  perhaps 
easily,  removable  by  proper  treatment ;  as,  for  instance,  on  extravasation  of 
blood,  or  on  acxite  serous  inflammatory  effusion.  But  when  the  symptoms, 
however  slight  they  may  be,  have  continued  even  without  progressive  increase, 
but  have  merely  remained  stationary  for  a  lengthened  period  of  many  months, 
they  will  rmdoubtedly  be  found  to  be  dependent  on  those  secondary  structural 
changes  that  follow  inflammatory  action.  I  have  never  known  a  patient  to 
recover  completely  and  entirely,  so  as  to  be  in  the  same  state  of  health  that  he 
enjoyed  before  the  accident,  in  whom  the  symptoms  dependent  on  chronic 
inflammation  of  the  cord  and  its  membranes,  and  on  their  consecutive  struc- 
tural lesions,  had  existed  for  twelve  months.  And  though,  as  Ollivier  has 
observed,  such  a  patient  may  live  for  fifteen  or  twenty  years  in  a  broken  state 
of  health,  the  probability  is  that  he  will  die  within  three  or  foru*.  There  is  no 
structure  of  the  body  in  which  an  organic  lesion  is  recovered  from  with  so 
much  difficulty  and  with  so  great  a  tendency  to  resulting  impairment  of 
function,  as  that  of  the  spinal  cord  and  brain.  And,  with  the  exception 
probably  of  the  eye,  there  is  no  part  of  the  body  in  which  a  slight  permanent 
change  of  structure  produces  such  serious  disturbance  of  function  as  in  the 
spinal  cord. 

Theatment  of  Concussion. — The  general  principles  of  Treatment  of  the 
symptoms  of  concussion  of  the  spinal  cord  are  the  same,  fi-om  whatever  cause  the 
injury  may  have  arisen. 

In  the  Early  Stages  of  a  case  of  Concussion  of  the  Spina,  the  first  thing  to  be 
done  is  rmdoubtedly  to  give  the  injured  part  complete  and  absolute  rest. 

The  importance  of  rest  cannot  be  over-estimated.  Without  it,  no  other  treat- 
ment is  of  the  slightest  avail ;  and  it  would  be  as  rational  to  attempt  to  treat 
an  injured  brain  or  a  sprained  ankle  without  rest,  as  to  benefit  a  patient  suffering 
from  a  severe  concussion  or  wrench  of  the  spine  unless  he  be  kejDt  at  rest.  In 
fact,  owing  to  the  extreme  pain  in  movement  that  the  patient  often  suffers  he 
instinctively  seeks  rest,  and  is  disinclined  to  exertion  of  any  kind.  It  is  the 
more  important  to  insist  upon  absolute  and  entire  rest  in  these  cases  for  this 
reason,  that  not  unfrequently  patients  feel  for  a  time  benefited  by  movement  • 
and  hence  such  changes  of  air  and  scene  are  thought  to  be  permanently  bene- 
ficial. But  nothing  can  be  more  erroneous  than  tliis  idea,  for  the  patient  wiU 
invariably  be  found  to  fall  back  into  a  worse  state  than  had  previously  existed 
In  more  advanced  stages  of  the  disease,  when  chronic  meningitis  has  set  in  the 
patient  suffers  so  severely  from  any,  even  the  very  slightest  movement  of  the 
body,  that  he  instinctively  preserves  that  rest  which  is  needed. 
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In  order  to  secure  rest  efficiently,  the  patient  should  be  made  to  lie  on  a 
prone  couch.  In  the  prone  attitude,  the  spine  is  the  highest  part  of  the  body  ; 
thus  passive  venous  congestion  and  determination  of  blood,  which  are  i'avom'ed 
■when  the  patient  lies  on  his  back,  are  entirely  prevented.  Again,  the  absence 
of  pressure  upon  the  back  is  a  great  comfort  in  those  cases  in  which  it 
is  unduly  sensitive  and  tender,  and  is  a  matter  of  additional  safety  to  the 
patient,  if  he  be  paraplegic,  by  lessening  the  liability  to  the  formation  of 
bed-sores.  Lastly,  the  jjrone  position  presents  this  advantage  over  the  supine, 
that  it  allows  the  ready  application  to  the  spine  of  any  local  treatment  that 
may  be  desired. 

In  some  instances,  complete  and  absolute  rest  may  be  secured  to  the  injured 
spine  by  the  apjplication  of  a  gutta-percha  case  to  the  back,  embracing  the 
shoulders,  nape,  and  back  of  the  head  ;  or  by  letting  the  patient  wear  a  stiff 
collar,  so  as  to  give  support  to  the  neck. 

But,  if  rest  is  needed  to  the  spine,  it  is  equally  so  to  the  braiiu  In  cases  of 
concussion  of  the  spine  the  membranes  of  the  brain  become  liable  to  the  exten- 
sion of  inflammatory  action  to  them.  The  irritability  of  the  senses  of  siglit 
and  hearing,  that  is  so  marked  in  many  of  these  cases,  with  perhaps  heat  of 
head,  or  flushings  of  the  face,  are  the  best  evidences  of  this  morbid  action.  For 
the  subdual  of  this  state  of  increased  cerebral  excitement  and  irritability,  it  is 
absolutely  necessary  that  the  mind  should  be  kept  as  much  as  possible  at  rest. 
The  patient,  feeling  himself  unequal  to  the  fatigue  of  business,  becomes 
conscious  of  the  necessity  of  relinquishing  it,  though  not  perhaps  without  great 
reluctance,  and  until  after  many  inefl^ectual  efforts  to  attend  to  it. 

During  the  early  period  of  concussion  of  the  spine,  much  advantage  will 
usually  be  derived  from  dry  cupping  along  the  back  on  either  side  of  the 
vertebral  column.  In  some  cases  I  have  seen  good  effects  follow  the  ajiplica- 
tion  of  ice-bags  to  the  injured  part  of  the  spine.  At  this  period  I  believe  that 
medicine  is  of  little  service  beyond  such  as  is  required  for  the  regulation  of  the 
general  health  on  ordinary  medical  principles. 

When  the  Secondary  Efects  of  Concussion  of  the  Spinal  Cord  have  begun  to 
develop  themselves,  more  scope  presents  itseK  for  proper  medical  ti-eatment, 
and  much  anay  often  be  done  not  only  for  the  mitigation  of  suffering,  but  for 
the  cure  of  the  patient  by  carefrdly  conducted  local  and  constitutional 
treatment. 

Rest,  as  in  the  early  stages,  must  be  persevered  in ;  but,  in  addition  to  this, 
counter-irritation  may  now  be  advantageously  employed.  With  this  view  the 
various  forms  in  which  this  means  is  familiar  to  the  Surgeon — stimulatijag 
embrocations,  mustard  poultices,  blisters,  and  setons  or  issues — may  be  succes- 
sively used. 

With  regard  to  internal  treatment,  I  know  no  remedy  in  the  early  period  of 
the  secondary  stage,  when  subacute  meningitis  is  begimiing  to  develop  itself, 
that  exercises  so  marked  or  beneficial  an  influence  as  the  bichloride  of  mercury 
in  tincture  of  quinine  or  of  bark.  I  have  seen  this  remedy  produce  the  most 
beneficial  effects,  and  have  known  patients  come  back  to  the  Hospital  to  ask 
for  the  "  bicliloride "  as  the  only  medicine  from  which  they  had  derived 
advantage.  At  a  more  advanced  period,  and  in  some  constitutions  in  which 
mercmy  is  not  well  borne,  the  iodide  or  the  bromide  of  potassimn  in  full  doses 
wdl  be  found  higUy  beneficial,  more  especially  when  there  are  indications  of 
the  presence  and  the  pressm-e  of  inflammatory  effusion. 

When  all  signs  of  inflammatory  action  have  subsided — when  the  symptoms 
have  resolved  themselves  into  those  of  paralysis,  whether  of  sensation  or  of 
motion — but  more  especially  in  those  cases  in  which  there  is  a  loss  of  motor 


SYMPTOMS  OF  WOUNDS  OF  THE  SPINAL  CORD.  405 


power,  -vvith  a  generally  debilitated  and  cachectic  state,  cod-liver  oil,  strychnine, 
and  iron  may  be  advantageously  employed.  But  I  would  particularly  caution 
against  the  use  of  these  remedies,  and  more  especially  of  strychnine,  in  all 
those  cases  in  which  mtlammatory  action  is  still  existing,  or  durmg  that  period 
of  any  case  in  which  there  are  evidences  of  this  condition.  ^  In  such  circum- 
stances the  admmistration  of  strychnine  is  attended  by  the*  most  prejudicial 
effects,  increasing  materially  and  rapidly  the  patient's  sufferings.  But  in  tlie 
absence  of  this  inflammatory  ii-ritation  it  will,  if  properly  adininistered,  be 
foimd  to  be  a  most  useful  remedy,  more  particularly  in  restoring  lost  motor 
power.  In  cases  in  which  strychnine  may  be  advantageously  administered, 
great  benefit  \nll  also  be  derived  from  wai-m  salt-water  douches  to  the  spine, 
and  galvanism  to  the  limbs. 

At  a  more  advanced  period  of  the  case,  when  general  cachexy  has  been 
induced,  and  more  or  less  paralysis  of  sensation  and  motion  continues  in  the 
limbs,  and  nothing  of  a  specific  nature  can  be  done  in  the  way  of  treatment, 
our  whole  object  should  be  to  improve  the  general  health  on  ordinary  medical 
principles,  so  as  to  prevent  as  far  as  possible  the  development  of  secondary 
diseases,  such  as  phthisis  dependent  on  malnutrition  and  a  generally  broken 
state  of  health,  which  may  after  a  lapse  of  several  years  lead  to  a  fatal 
termination. 

WOUNDS  OF  THE  SPINAL  CORD. 

These  injm-ies  may  occur  from  stabs  vnth  pointed  instruments  ;  from  gim- 
shot  violence  ;  or,  most  frequently,  from  the  pressure  of  fractured  vertebrje. 
In  the  latter  form  of  inj\iry  there  is  an  association  of  wound  and  compression, 
giving  rise  essentially  to  the  same  symptoms  as  if  the  cord  were  divided. 

Symptoms. — When  the  spinal  cord  is  completely  divided,  a  certain  set  of 
symptoms  occur  that  are  common  to  all  cases,  at  whatever  part  of  the  cord 
the  injury  has  been  inflicted,  provided  it  be  not  so  high  up  as  to  cause  instant 
death. 

In  the  first  place,  there  is  com,plete  paralysis  of  sense  and  motion  in  all  the 
parts  below  the  seat  of  injury,  though  the  mental  manifestations  contiime 
intact.  The  precise  seat  of  injury  may  often  be  diagnosed  by  the  extent  of  the 
paralysis.  In  injury  of  the  lower  part  of  the  spine,  thete  may  be  paralysis  of 
all  the  parts  supplied  by  the  nerves  of  the  sacral  plexus,  whilst  those  from  the 
lumbar  are  not  aftected ;  the  sensibility  being  lost  below  the  knees,  wliilst 
above  it  is  perfect — thus  leading  to  the  inference  that  the  injury  has  been 
inflicted  above  the  one  and  below  the  other  set  of  nerves.  The  temperature  of 
the  part  becomes  lowered;  though  in  some  cases,  when  the  paralysis  is  not  quite 
complete,  the  reverse  has  been  observed  ;  and  after  a  time,  a  visible  diminution 
takes  place  in  its  nutritive  activity,  the  circulation  becoming  feeble  with  a 
tendency  to  congestion  at  depending  points.  This  lessening  of  nutritive  vigour 
is  not,  however,  confined  to  the  paralysed  parts,  but  the  whole  of  the  system 
participates  in  it,  the  patient  becoming  speedily  emaciated,  aneemic  and 
cachectic.  The  skin  assumes  a  dirty  cadaverous  hue,  and  the  cuticle  usually 
exfoliates  in  branny  flakes. 

The  lowering  of  the  temperature,  the  disturbance  in  the  processes  of  nutri- 
tion and  secretion,  and  the  partial  supervention  of  emaciation  and  cachexy,  are 
dependent  upon  a  derangement  in  the  vaso-motor  influence  exercised  by  the 
spinal  cord.  This  kind  of  disturbance  and  its  amoimt  does  not  altogether 
arise  from  the  simple  division  of  the  cord,  but  is  rather  the  consequence  of  the 
inflammatory  action  set  up  in  it  and  its  membranes  liy  the  injury,  and  is 
greatly  increased  by  aU  conditions  that  aggravate  this  irritation :  thus  it  is 
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that  it  is  more  marked  in  laceration  of  the  cord  and  its  continuous  irrita- 
tion hy  a  fractured  spine^  than  after  its  simple  division  with  a  cutting  instru- 
ment. 

These  general  sjonptoms  of  paralysis  as  the  result  of  injury  present  important 
modifications,  according  to  the  point  at  which  the  cord  is  divided  ;  the  line  of 
paralysis  rising  in  proportion  as  the  injury  to  the  cord  is  higher. 

1.  When  the  injury  has  been  inflicted  in  the  Lumbar  or  Lower  Dorsal  Region, 
there  will  be  found  to  be  complete  paralysis  of  all  the  parts  supplied  by  the 
nerves  given  off  from  the  sacral  or  lumbar  plexuses,  or  both  ;  hence  there  will 
be  paralysis  of  the  lower  extremities,  of  the  genital  organs,  and  of  the  trunk  as 
high  as  the  seat  of  injury.  There  is  always  relaxation  of  the  sphincter  ani,  with 
consequent  incontinence  of  flatus,  and,  to  a  great  extent,  of  fajces.  There  is  at 
first  retention  of  urine  in  consequence  of  the  paralysed  state  of  the  bladder, 
which  is  unable  to  expel  its  contents  ;  after  a  time,  however,  the  urine  dribbles 
away  as  fast  as  it  is  poured  into  the  overdistended  organ,  the  neck  of  which  lias 
lost  its  contractile  sphincter-like  action.  The  reason  why  there  are  incontinence 
of  fseces  and  retention  of  urine  in  these  cases,  is  this.  The  sphincter  ani  and 
the  muscular  fibres  of  the  bladder  are  both  voluntary  and  imder  the  influence 
of  the  spinal  system.  When  paraplegia  exists,  the  restraining  power  of  the 
sphincter  ani  and  the  expelling  power  of  the  bladder  are  both  lost.  Hence  the 
bladder  cannot  expel  its  contents  :  while  the  anus  cannot  retain  those  of  the 
intestines,  which  ai'e  brought  down  to  it  by  the  peristaltic  movements  which  are 
not  spinal,  but  imder  the  influence  of  the  sjTnpathetic  nerve.  After  the  first 
few  days  the  urine  will  be  observed  to  be  ammoniacal  in  odour,  and  alkaline 
in  reaction.  This  is  probably  owing  to  changes  that  it  undergoes  after  it  has 
passed  into  the  bladder,  the  mucous  membrane  of  which  becomes  chronically 
inflamed,  secreting  a  viscid  alkaline  muco-pus,  which  mixes  with  the  urine. 
In  the  early  stages  of  the  accident,  the  penis  will  usually  be  observed  to  be  in 
a  state  of  semi-erection.  Patients  who  have  met  wth  injimes  of  tliis  portion 
of  the  spinal  cord  may  live  on  for  many  months,  and  even  for  a  year  or  two, 
falling  into  a  cachectic  state,  but  eventually  die,  usually  with  sloughing  of  the 
nates,  or  from  the  supervention  of  some  intercurrent  visceral  inflammation  of  a 
low  type. 

2.  When  the  cord  is  divided  in  the  Upper  Dorsal  Region,  about  the  level  of 
the  third  dorsal  vertebra,  we  have  not  only  the  train  of  symptoms  that  have 
just  been  mentioned  as  characteristic  of  this  injury  lower  down,  but  another 
set  of  symptoms  is  superadded  to  them,  owing  to  the  respiration  being 
interfered  with  in  consequence  of  the  paralysis  of  the  greater  portion  of  the 
expiratory  muscles.  The  intercostals,  and  those  constituting  the  abdominal 
wall,  no  longer  acting,  imperfect  expiration  is  solely  effected  by  the  elasticity 
of  the  walls  of  the  chest ;  and  those  expiratory  movements,  such  as  sneezing 
and  coughing,  which  are  of  a  miiscular  character,  cannot  be  accomplished.  In 
these  cases  it  will  be  noticed  that  during  inspiration,  which  is  effected  almost 
exclusively  by  the  diaphragm,  the  ribs  are  depressed  instead  of  being  expanded 
and  raised  ;  and  that  the  abdominal  wall,  which  is  soft  and  flaccid,  is  protruded 
far  beyond  its  normal  limits.  In  consequence  of  the  impediment  to  respiration 
the  blood  is  not  properly  arterialised,  and  a  slow  process  of  asphyxia  goes  on, 
usually  riuining  into  congestive  pneumonia,  and  terminating  fatally  in  about  a 
fortnight  or  three  weeks. 

3.  When  the  injury  is  situated  in  the  Lower  Cervical  Region,  not  only  do 
all  the  preceding  symptoms  occur,  but  there  is  paralysis  of  the  upper  extremities 
as  well ;  and,  the  inspiration  being  entirely  diaphragmatic,  the  circulation 
speedily  becomes  affected,  the  countenance  assuming  a  suffused  and  purplish 
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look.  If  the  cord  liave  been  divided  immediately  above  the  brachial  plexus, 
there  Avill  be  complete  paralysis  of  the  whole  of  the  upper  extremities  ;  Init  if  the 
injiu-y  be  opposite  the  sixth  cer\dcal  vertebra,  it  may  happen  that  they  are 
only  pai-tially  paralysed.  This  happened  in  two  cases  of  fracture  of  the  spine 
in  this  region  that  were  some  years  ago  under  my  care  at  the  Hospital.  In 
both  these  instances  the  pai-alysis  existed  on  the  ulnar  but  not  on  the  radial 
side  of  the  arms,  owing  to  the  external  cutaneous  and  radial  nerves  arising 
higher  from  the  plexus  than  the  ulnar,  and  thus  just  escaping  injury.  It  is 
remarkable  that,  in-  both  these  cases,  there  was  acute  cutaneous  sensibility  in 
the  aa-ms  along  the  whole  Hue  of  junction  between  the  paralysed  and  the  sound 
parts.  In  cases  of  injury  of  the  cord  in  this  situation,  death  usually  occurs  by 
asphjTcia  in  the  course  of  a  week. 

4.  When  the  division  of  the  spinal  cord  takes  place  ahove  the  Origin  of  the 
Phrenic  Nerve,  opposite  to  or  above  the  third  cervical  vertebra,  instantaneous 
death  results  fi-om  the  paralysis  of  the  diaphragm,  as  well  as  of  the  rest  of  the 
respirator)^  muscles,  inducing  sudden  asphyxia. 

It  necessarily  happens  in  partial  division  of  the  cord,  that  the  symptoms  are 
not  so  clearly  marked  as  in  the  instances  that  have  just  been  recorded.  Thus, 
for  instance,  the  paralysis  may  not  extend  to  all  the  parts  below  the  seat  of 
injury ;  it  may  be  attended  by  severe  pain  in  some  of  the  semi-paralysed 
parts ;  or  motion  may  be  affected  in  one  limb,  and  sensibility  in  another. 
These  deviations  from  what  is  usual  may  generally  be  explained  by  some 
peciiliarity  in  the  seat  of  the  injury  to  the  cord,  or  by  the  extent  of  its 
division. 

MECHANICAL  INJURIES  OF  THE  VERTEBRAL  COLUMN. 

The  mechanical  injuries  to  which  the  vertebral  column  is  liable,  consist  of 
Sprains  or  Wrenches,  Fracture,  and  Dislocation. 

Twists,  Sprains,  or  Wrenches  of  the  Spine,  without  fracture  or  disloca- 
tion of  the  vertebrae,  may  occur  in  a  variety  of  ways. 

Boyer  relates  a  fatal  case  of  this  kind,  occurring  from  an  injury  received  in 
practising  gymnastics.  Sir  A.  Cooper  gives  an  instance  of  a  fatal  wrench  of 
the  spine,  from  a  rope  catching  a  boy  round  the  neck  whilst  swinging.  In  two 
cases,  the  injury  also  arose  from  violence  applied  to  the  cervical  spine  ;  in  one 
from  a  railway  accident,  in  the  other  from  a  fall  from  a  horse. 

These  wrenches  of  the  spine  are,  from  obvious  reasons,  most  Kable  to  occur 
in  the  more  mobile  parts  of  the  vertebral  column,  as  the  neck  and  loins  ;  less 
frequently  in  the  dorsal  region. 

In  railway  collisions,  when  a  person  is  violently  and  suddenly  jolted  from 
one  side  of  the  carriage  to  the  other,  the  head  is  frequently  forcibly  thrown 
forwards  and  backwards,  moving  as  it  were  by  its  own  weight,  the  patient 
having  momentarily  lost  control  over  the  muscular  structures  of  the  neck.  In 
such  cases  the  patient  complains  of  a  severe  straining,  aching  pain  in  the 
articulations  between  the  head  and  the  spine,  and  in  the  Cervical  Spine  itsel£ 
This  pain  closely  resembles  that  met  with  in  any  joint  after  a  severe  -wrench  of 
its  ligamentous  structures,  but  is  peculiarly  distressing  in  the  spine,  owing  to 
the  extent  to  which  fibrous  tissue  and  ligament  enter  into  the  composition  of 
the  column.  It  is  greatly  increased  by  to-and-fro  movements,  however  slight, 
and  especially  by  rotation  ;  also  by  pressure,  and  by  lifting  np  the  head,  so  as 
to  put  the  tissues  on  the  stretch.  In  consequence  of  this,  the  patient  keeps  the 
neck  and  head  immovable,  rigid,  looking  straight  forwards.  He  cannot  raise 
his  head  off  a  pillow  Avithout  the  assistance  of  his  hand,  or  that  of  another 
person. 
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The  Lumbar  Spine  is  often  strained  in  railway  collisions,  with  or  without 
similar  injury  to  the  cervical  portion  of  the  column,  in  conseciuence  of  the 
body  being  forcibly  swayed  backwards  and  forwards  during  the  oscillation  of 
the  carnage  on  the  receijit  of  a  powerful  shock.  In  such  cases  the  same  kind 
of  paiii  is  complained  of.  There  is  the  same  rigidly  inflexible  condition  of  the 
spine,  with  tenderness  on  external  pressm-e,  and  great  aggravation  of  suffering 
on  any  movement  being  impressed  upon  it,  more  particularly  if  the  patient 
bend  baclcwards.  The  patient  is  unable  to  stoop ;  in  attempting  to  do  so,  he 
always  goes  down  on  one  of  his  knees. 

These  strains  of  the  ligamentous  structures  of  the  spinal  column  are  not 
unfrequently  associated  with  some  of  the  most  serious  affections  of  the  spinal 
cord  that  are  met  with  in  surgical  practice  as  a  consequence  of  injury.  They 
may  of  themselves  prove  most  serious,  or  even  fatal. 

The  Prognosis  mtII  depend  j)artly  on  the  extent  of  the  stretching  of  the 
muscular  and  ligamentous  structures,  partly  on  whether  there  is  any  inflamma- 
tory action  excited  in  them  which  may  extend  to  the  interior  of  the  spinal 
canal.  As  a  general  mle,  where  mtiscular,  tendinoiis,  and  ligamentous  struc- 
tures have  been  violently  stretched,  as  in  an  ordinary  sprain,  however  severe, 
they  recover  themselves  in  the  course  of  a  few  weeks,  or  at  most  within  three 
or  six  months.  If  a  joint,  as  the  shoulder  or  ankle,  continue  to  be  weak  and 
pretematurally  mobile,  in  consequence  of  elongation  of  the  ligaments,  or  weak- 
ness or  atrophy  of  the  muscles,  beyond  this  period,  it  will,  in  all  probability, 
never  be  so  strong  as  it  was  before  the  accident.  The  same  holds  good  with 
the  spine  ;  and  a  vertebral  colimm  which  has  been  so  weakened  as  to  require 
artificial  support,  after  a  lapse  of  several  months,  in  order  to  enable  it  to  main- 
tain the  weight  of  the  head,  will  not,  in  all  probability,  ever  regain  its  normal 
strength  and  power  of  support. 

One  great  prospective  danger  in  strains  of  the  spine  is  the  possibility  of  the 
inflammation  developed  in  the  fibrous  structures  of  the  column  extending  to 
the  meninges  of  the  cord.  This  I  have  several  times  seen  occur.  It  is 
particularly  apt  to  happen  when  the  strain  or  twist  occurs  between  the  occiput 
and  the  atlas  or  axis.  In  these  cases  a  rigid  tenderness  is  gradually  developed, 
which  is  most  distressing  and  persisting  and  evidently  of  an  inflammatory 
character.  Or  the  paralysis  may  remain  incomplete,  being  confined  to  the 
nerves  that  are  connected  with  that  part  of  the  spine  that  is  the  seat  of  the 
wrench,  one  or  other  of  their  roots  either  having  suffered  lesion,  or  the  nervous 
■cord  itself  having  been  injured  in  its  passage  through  the  intervertebral  fora- 
men. Lastly,  a  twist  of  the  spine  may  slowly  and  insidiously  be  followed  by 
■symptoms  of  complete  paraplegia,  and  eventually  by  death  from  extravasation 
'of  blood  into  the  vertebral  canal. 

The  Treatment  of  these  injuries  is  the  same  as  that  of  concussion  of  the  spinal 
'coxd  (see  page  403). 

Fracture  of  the  Spine  may  occur  in  two  different  ways ;  either  by  the 
application  of  direct  violence  to  the  vertebral  column,  or  by  a  violent  twist  or 
bend  of  the  body  forwards.  Direct  violence,  as  by  a  blow  or  gun-shot  injury, 
may  of  course  fracture  the  spine  at  any  part  and  almost  to  any  extent,  in  some 
■cases  merely  detaching  a  spinous  process,  in  others  splintering  and  com- 
minuting several  vertebrae  and  lacerating  or  dividing  the  spitial  cord. 
Fracture  of  the  spine  from  a  violent  but  forcible  bend  of  the  body  forwards 
chiefly  occurs  in  the  cervical  region.  It  is  usually  produced  by  a  person  falling 
from  a  height  on  the  head,  the  body  being  bent  forcibly  forward  so  as  to 
drive  the  chin  against  the  sternum.  This  accident  most  usually  happens 
in  falls  from  horseljack,  or  in  a  person  taldng  a  "  header  "  into  shallow  water. 
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In  some  cases  it  has  occim-ed  from  a  person  sitting  on  the  top  of  a  can-iage 
having  the  head  forcibly  bent  do^vn  whilst  passmg  under  a  gateway.  In  these 
accidents  there  ai-e  usually  extensive  rupture  of  the  spmal  ligaments  and 
displacement  of  the  bones,  as  well  as  fracture. 

The  extent  of  the  fractm-e  and  the  amount  of  displacement  necessarily  vary 
greatly.  The  spinous  process  merely  may  be  broken  off;  or  the  arch  may  be 
broken  thi'ough  on  each  side  of  the  spine ;  or  the  fracture  may  extend  through 
the  body  of  the  vertebra. 

In  some  cases  of  even  very  extensive  fracture  there  may  be  no  appreciable 
displacement ;  but  usually  some  change  of  position  has  ensued,  and  in  many 
cases  to  such  an  extent  as  to  compress  or  lacerate  the  spinal  cord.  The  mode 
of  occurrence  of  the  fracture  will  influence  the  amount  of  displacement.  If 
the  fracture  be  through  the  arch,  or  consist  in  a  simple  detachment  of  the 
spinous  process  by  a  fall  or  a  blow  on  the  back,  there  may  be  Little  or  no 
displacement.  If  it  occur  from  gim-shot  injury,  or  from  a  fall  upon  the  head, 
or  by  forcible  flexure  of  the  neck  and  body  forwards,  as  when  the  body  is 
compressed  between  the  top  of  a  carriage  and  an  archway,  then  there  will 
probably  be  great  displacement,  and  perhaps  separation  of  the  articulating 
surfaces  of  contiguous  vertebrte. 

The  Signs  of  this  injury  vary  very  greatly,  and  depend  in  a  great  degree 
upon  the  extent  of  the  displacement.  If  this  be  inconsiderable,  it  may  be 
extremely  difficult,  and  even  impossible  in  some  instances,  to  pronoimce  with 
certainty  whether  the  spine  has  been  broken  or  not;  the  more  so,  if  the 
fracture  do  not  implicate  the  body  of  the  vertebrae.  If,  on  the  other  hand, 
the  displacement  be  so  considerable  as  to  alfect  the  axis  of  the  column  or 
to  compress  the  cord,  the  symptoms  are  so  marked  as  to  admit  of  easy 
diagnosis.  They  are  of  two  kinds  ;  those  presented  by  the  injury  of  the 
bone,  and  those  dependent  on  injury  by  compression  or  laceration,  or  both, 
of  the  spinal  cord. 

The  Local  Signs  are  usually  pain  at  the  seat  of  injtiry,  greatly  increased  on 
pressure  or  on  moving  the  part ;  inequality  of  the  line  of  the  spinous  pro- 
cesses, with  depression  of  the  iipper  portion  of  the  spine,  and  corresponding- 
prominence  of  the  lower.  There  is  an  inability  to  support  the  body  in  the 
erect  position,  and  to  move  the  spine  in  any  way  ;  hence,  when  the  upper 
portion  of  the  column  is  injured,  the  patient  holds  his  head  in  a  stiff  and 
constrained  attitude,  fearing  to  turn  it  to  either  side. 

The  more  General  Symptoms  of  fracture  of  the  spine  are  dependent  upon 
the  injury  which  the  cord  has  received.  If  the  fracture  have  not  implicated 
the  spinal  canal,  as  when  oidy  the  tip  of  a  spinous  process  has  been  broken 
off,  or  if  it  be  imattended  by  displacement,  although  it  may  traverse  the 
body  and  arches,  no  symptoms  depending  upon  injury  of  the  cord  need 
exist,  and  indeed  occasionally  they  are  absent.  But  even  in  these  cases  there 
is  usually  some  degree  of  paralysis,  owing  perhaps  to  the  concussion  to  which 
the  cord  has  been  subjected  at  the  moment  of  injury;  and  occasionally  a 
sudden  movement  by  the  patient  will  bring  on  displacement,  by  wliich  the 
cord  is  compressed  and  all  the  parts  below  the  injured  spot  are  paralysed  A 
woman  was  admitted  into  University  CoUege  Hopsital  with  an  injury  of  the 
neck,  the  nature  of  which  could  not  be  accui'ately  ascertained.  She  was  in  no 
way  paralysed,  but  kept  her  head  immovable  in  one  fixed  position.  A  few 
days  after  admission,  whilst  making  a  movement  in  bed,  by  which  she  turned 
her  head,  she  fell  back  dead.  On  examination,  it  was  found  that  the  spinous 
process  of  the  fifth  cervical  vertebra  had  been  broken  off  short,  and  was 
impacted  in  such  a  way  between  the  arches  of  this  and  the  fom-th  as  to 
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comiiress  the  cord.  This  impaction  and  consequent  compression  prohahly 
occxu-red  at  the  time  of  the  incautious  movement,  thus  i>roducmg  immediate 
deatli. 

When  there  is  only  partial  displacement  of  the  fracture  there  may  he  hut 
incomplete  paralysis  of  the  parts  helow  the  injury ;  of  one  anu,  one  leg,  &c. 
In  these  cases  there  is  usually  great  pain  experienced  at  the  seat  of  fractui-e, 
and  extending  from  it  along  the  line  of  junction  hetween  the  paralysed  and 
sound  parts  roimd  the  hody  or  along  tlie  limh.  Tliis  symptom,  which  is  of 
great  importance  as  exactly  defining  the  seat  of  injury,  is  owing,  as  1  foimd  in 
dissecting  a  case  of  fracture  of  the  sixth  cervical  vertehra  under  my  care,  to 
the  fractui'ed  hone  compressing  and  irritating  the  nerve  that  issues  from  the 
vertebral  notch  opposite  the  seat  of  injury. 

In  the  majority  of  cases  of  fracture  of  the  spine  there  is,  however,  such 
displacement  of  the  hone  as  to  compress  the  whole  thickness  of  cord,  and  thus 
to  occasion  complete  paralysis.  In  these  cases  the  symptoms  somewhat 
resemble  those  that  arise  from  simple  division  of  the  cord,  so  far  as  their 
paralytic  character  goes,  hut  exceed  these  in  intensity  in  respect  to  the  im- 
pairment of  nutrition  induced  by  them,  as  shown  in  wasting  cachexy,  a  ten- 
dency to  sloughing,  and  alkaline  urine.  The  difference  is,  that  in  tlie  case  of 
fracture  the  cord  is  not  simply  compressed  or  divided,  but  is  continuously 
irritated  by  the  edges  of  broken  bone,  and  thus  not  only  becomes  insusceptible 
of  any  healing  process,  but  is  kept  in  a  state  of  chronic  irritation  and 
inflammation. 

Prognosis. — Fractures  of  the  spine  through  the  bodies  of  the  vertebra,  with 
disj)lacement,  are  inevitably  fatal.  Death  occurs  in  three  different  ways  in 
these  injuries.  It  happens  primarily  and  instantaneously,  as  the  direct  and 
kmnediate  consequence  of  the  injury,  in  all  those  cases  in  which  the  fracture  is 
above  the  origin  of  the  phrenic  nerve.  It  occurs  secondarily  and  indirectly, 
and  at  a  more  or  less  remote  period,  as  the  result  of  changes  in  the  body 
dependent  on  continued  loss  of  innervation,  in  all  cases  in  which  the  injurj- 
sustained  by  the  cord  is  below  the  ijoint  indicated  as  essential  in  its  integrity 
to  the  maintenance  of  life.  At  the  seat  of  injmy,  of  compression,  and  of 
disorganisation,  inflammatory  action  is  necessarily  developed  ;  thence  it  sj^reads 
along  the  membranes  and  in  the  cord  itself  to  a  variable  distance,  giving  rise 
to  effusion  in  the  canal  and  softening  of  the  medulla.  It  is  doubtless  by  the 
gradual  extension  upwards  of  these  secondary  inflammatory  disorganisations, 
that  death  is  ultimately  occasioned  ;  the  mischief,  when  low  down,  leading 
to  impairment  of  the  actions  dependent  u2:)on  the  integrity  of  the  cord,  and 
when  liigh  rip  extending  to  the  origins  of  the  phrenics  and  so  suspending 
respiration. 

The  Treatment  of  these  injm-ies  is  sufiiciently  simple.  No  attempt  at 
reduction  can  of  course  be  made.  All  our  eff'orts  must  be  directed  to  the 
prolongation  of  life.  With  this  view,  if  the  fracture  be  in  such  a  situation, 
at  any  point  below  the  upper  dorsal  vertebrae,  for  instance,  as  will  liold 
out  a  prospect  of  life  being  prolonged  for  a  few  weeks  or  months,  means 
must  be  taken  to  prevent  the  occurrence  of  slougliing  of  the  nates,  an  acci- 
dent that  is  common,  and  usually  of  fatal  termination,  in  these  cases.  The 
patient  should  therefore  be  laid  at  once  on  a  water-bed,  cushion,  or  mattress  ; 
he  must  be  kept  scrupulously  clean,  and  his  urine  should  be  drawn  off  tvnc& 
in  the  day  at  regular  hours.  If,  as  usually  happens  after  a  time,  the  bowels 
become  confined,  relief  must  be  aftbrded  by  castor-oil  or  tiu'pentine  enemata. 
A  nourishing  diet  must  be  administered,  and  perfect  rest  in  one  position 
enjoined.    In  this  way  life  may  be  maintained  for  a  considerable  length  of 
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time  ;  and  it  is  probable  that  ossific  iinion  of  the  fracture  may  sometimes 
take  place,  though  the  patient  may  not  recover  from  the  paralysis,  and  will 
die  eventually  from  disease  of  the  cord. 

As  the  iatal  result  of  fracture  of  the  spine  is  almost  inevitable,  and  as  it  is 
undoubtedly  dependent  upon  the  injury  sustained  by  the  cord  from  its  com- 
pression or  division  by  the  broken  vertebra,  the  idea  has  naturally  suggested 
itseK  to  Siu-geons  that  Ufe  might  be  prolonged,  and  health  perhaps  restored,  if 
the  same  operation  were  extended  to  the  spine  which  is  successfully  employed 
in  parallel  cases  of  injury  of  the  head ;  viz.,  the  elevation  and  removal,  if 
necessary,  of  the  depressed  portion  of  bone.  This  operation  was  origLnaUy 
proposed  by  Heister,  and  performed  by  Louis  and  Cline.  It  may  be  done  as 
follows.  The  patient  lying  on  his  face,  a  free  incision,  several  inches  in  length, 
from  three  to  five,  according  to  the  extent  of  the  injury,  is  made  along  the  line 
of  the  spinous  processes,  dissecting  away  the  muscu.lar  masses  on  either  side  of 
the  spine,  so  as  to  expose  the  osseous  siufaces.  The  spinous  processes,  at  the 
seat  of  injxuy,  should  then  be  successively  seized  with  a  pair"  of  strong  forceps, 
and  gently  but  firmly  moved,  in  order  to  see  whether  there  is  -fracture  at  their 
base  or  supporting  arches.  If  a  portion  of  bone  be  completely  broken  off  it 
may,  after  all  ligamentous  connexions  have  been  severed,  be  raised  by  the 
forceps  or  an  elevator.  Should  one  arch  only  be  broken  through,  the  un- 
injured one  may  be  divided  by  cutting  pliers  or  a  Key's  saw  ;  or,  should  both 
be  unbroken,  the  Surgeon  may,  if  he  think  it  prudent  to  proceed  further, 
divide  both  in  this  way,  and  so  remove  them  and  the  spinous  process, 
exposing  the  theca  of  the  cord.  After  the  operation,  the  wound  is  to  be 
simply  dressed  and  the  patient  kept  in  the  prone  position. 

The  results  of  this  operation  are  not  very  encouraging.  It  has  been  per- 
formed by  various  Surgeons  iu  different  countries,  but  chiefly  in  America, 
aboirt  thirty  times  ;  and,  although  some  temporary  advantage  seems  to  have 
occivrred  in  a  few  of  the  cases,  permanent  success  has  only  been  obtained 
in  one  instance  by  Dr.  Gordon  of  Whitworth  Hospital,  Dublin.  But,  though 
so  far  the  result  has  been  but  little  satisfactory,  ought  Surgeons  to  discai'd 
the  operation  1  I  think  not  :  for  this  reason,  that,  as  a  fractured  spine  with 
serious  lesion  of  the  cord  is  an  injury  that  camiot  be  recovered  from,  and 
has  an  almost  invariably  fatal  termination,  and  as  the  evil  consequences 
of  the  fracture  are  dependent  not  only  upon  the  primary  lesion  of  the  cord, 
but  on  the  secondary  disorganising  and  inflanmiatory  processes  set  up  in  it  by 
the  continued  irritation  of  the  fractured  fragments,  we  are  justified  in 
attempting  the  removal  of  this  soui'ce  of  certain  misery  and  impending  death 
by  the  only  means  in  our  power — operative  procedure  ;  and  we  are  the  more 
justified  in  this  course,  as  the  operation  is  not  necessarily  dangerous  to 
life,  does  not  appear  often  to  have  hastened  the  patient's  deatli,  and  has 
certainly,  in  some  cases,  afforded  relief  of  the  most  marked  character,  the 
paralytic  symptoms  disappearing  to  a  great  extent,  and  the  patient  Ijeing  able 
to  move  limbs  that  were  previously  motionless. 

One  serious  objection  that  has  been  urged  against  the  operation  must  not 
however,  be  overlooked.  It  is,  that  ia  the  great  majority  of  cases  the  fractiu-e  of 
a  vertebra  is  through  the  body  and  not  through  the  arches.  This  imdoubtedly 
is  so,  and  it  is  this  circumstance  that  has  rendered  the  operation  as  yet  little 
more  than  a  means  of  giving  relief  when  the  cord  is  partially  divided  and 
lacerated  by  being  stretched  over  a  rough  and  jagged  edge  of  the  broken  body 
of  a  vertebra  thrust  back  against  it.  Little  more  than  temporary  relief  can 
be  expected  from  the  removal  of  the  pressure  from  behind  by  cutting  away  the 
arches.    But,  when  these  portions  of  the  spinal  column  only  happen  to  be  frac- 
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tared  and  displaced,  a  rnre  condition  it  is  true,  then  permanent  good  may  he 
expected  to  follow  the  operation.  11'  signs  of  such  injury  exijst,  as  evidenced  l>y 
distortion  or  depression  of  one  or  more  spinous  processes,  then  it  would  most 
certainly  be  quite  proper  for  the  Surgeon  to  adopt  the  only  means  in  his  powei' 
of  affording  relief  to  the  patient.  The  principal  danger  and  usual  cause  ol" 
death  after  cutting  away  a  portion  of  the  spine  is,  undoubtedly,  either  the 
continuance  of  the  inflammation  excited  by  the  injuiy  in  the  cord  and  its 
membranes,  or  its  increase  or  development  by  the  operation  itself. 

Dislocations  op  the  Spine. — On  looking  at  the  arrangement  of  the  articular 
surfaces  of  the  vertebrte,  the  very  limited  motion  of  which  they  are  susceptible, 
and  the  way  in  which  they  are  closely  knit  together  by  strong  ligaments  and 
short  and  powerful  muscles,  it  is  obvious  that  dislocations  of  these  bones 
must  be  excessively  rare.  So  seldom,  indeed,  do  they  occiir,  that  their 
existence  has  been  denied  by  many  Surgeons.  Yet  there  are  a  sufficient 
number  of  instances  on  record  to  prove  incontestably  that  these  accidents 
may  happen.  Those  cases  that  have  been  met  with  have  usually  been  associated 
with  partial  fracture,  but  this  complication  is  not  necessary.  In  aU,  the 
displacement  was  incomplete ;  and,  iadeed,  a  complete  dislocation  caimot 
occur. 

Dislocation  of  the  Atlas  from  the  Occipital  Bone  has  been  described  in  tAvo 
instances  only— by  Lassus  and  by  Paletta.  In  the  case  by  Lassus,  death  ensued  in 
six  hours,  and  the  right  vertebral  artery  was  foimd  to  be  ruptured.  In  the  other 
case,  the  patient  is  said  to  have  lived  for  five  days,  but  the  report  is  so  incom- 
plete that  little  value  can  be  attached  to  it. 

Dislocation  of  the  Axis  from  the  Atlas  is  of  more  frequent  occuiTence.  It  may 
happen  with  or  without  fi-acture  of  the  odontoid  process.  In  either  case  the 
axis  is  carried  backwards  and  the  spinal  cord  thus  compressed.  This  accident  is 
said  to  have  been  caused  by  a  person  in  play  lifting  a  child  off  the  ground  by 
its  head  ;  the  combination  of  rotation  and  traction  in  this  movement  being 
especially  dangerou.s,  and  liable  to  occasion  the  accident.  For  the  same  reasons, 
it  has  been  met  with  in  persons  executed  by  hanging.  Death  would  probably 
be  instantaneous  rmder  these  circiunstances.  It  has,  however,  been  stated  that, 
in  dislocations  of  this  kind,  life  has  been  saved  by  the  Sui-geon  placing  his 
knees  against  the  patient's  shoulders,  and  dra^ving  or  tmsting  the  head  into 
position.  This,  however,  I  cannot  believe  possible  if  the  displacement  have 
been  complete,  as  death  must,  be  instantaneous,  the  cases  of  supposed  dis- 
location and  reduction  having  probably  been  instances  of  concussion  of  the 
cord  with  sprain  of  the  neck. 

Dislocation  of  amj  one  of  the  five  Lower  Cervical  Vertebra;  may  occur.  The 
third  vertebra  is  that  which  is  least  frequently  dislocated  ;  the  fifth  that  which 
is  more  commonly  displaced.  These  injtu-ies  are  usually  associated  with 
fracture ;  but  sometimes,  though  rarely,  they  happen  without  this  complica- 
tion. In  these  dislocations,  as  in  those  that  have  already  been  described,  the 
displaced  bone  carries  with  it  the  whole  of  that  portion  of  the  vertebral  column 
which  is  above  it,  no  single  bone  being  dislocated  either  among  those  above  or 
those  below  the  displacement. 

These  accidents  most  commonly  happen  from  forcible  flexion  of  the  ncc" 
forwarcis,  though  traction  and  rotation  conjoined  have  occasioned  them.  In 
case  of  luxation  of  the  sixth  and  seventh  cervical  vertebra),  recorded  by  J 
Roux,  the  accident  happened  to  a  sailor  plunging  into  the  sea  for  the  purpos 
of  bathing,  and  coming  head  foremost  against  a  sail  which  had  been  spread  ou 
to  prevent  the  attack  of  sharks  ;  he  died  on  the  fourth  day.  In  a  patient  o 
miae,  who  fell  out  of  a  window  in  such  a  way  that  the  head  was  doubled  fo 
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wards  upon  the  chest,  and  who  was  brought  to  the  Hospital  with  supposed 
fracture  of  the  spine,  we  found  after  deatli,  which  occurred  on  tlie  fifth  day, 
that  the  seventh  cervical  vertebra,  carryijig  with  it  the  upper  portion  of  the 
spine  and  the  head,  had  been  dislocated  forwards  from  the  fii-st  dorsal,  there 
being  a  wide  gap  posteriorly  between  the  laniinaa  of  these  bones,  ^vith  hori- 
.  zontal  splitting  of  the  intervertebral  substance,  detaching  wth  it  an  extremely 
t  thin  and  small  layer  of  bone  from  the  body  of  the  seventh.    There  was  no 
•  fracture  about  the  articular  processes,  which  were  completely  sepai-ated  from 
.  one  another.     The  symptoms  of  this  accident  are  necessarily  excessively 
.  obscure,  being  very  liable  to  be  confounded  with  those  of  fracture.  Reduction 
!  has  been  effected  in  a  sufficient  number  of  cases  of  this  kind  to  justify  the 
attempt  being  made  when  danger  is  imminent. 

Dislocation  of  the  Transveise  Processes  of  the  Cervical  Vertebrce  occasionally 
occurs.  In  these  cases  the  patient,  after  a  sudden  movement,  or  a  fall  on  the 
head,  feels  much  pain  and  stiffness  in  the  neck,  the  head  being  fixed  im- 
movably, and  tm-ned  to  the  opposite  side  to  that  on  wliich  the  displacement 
has  occiiiTed.  In  these  cases  I  have  known  Reduction  effected  by  the  Surgeon 
I  placing  his  knees  against  the  patient's  shoulders,  drawing  on  the  head, 
:  and  then  turning  it  into  position,  the  return  being  effected  with  a  distinct 
snap. 

In  the  Dorsal  Region,  dislocation  of  the  spine,  though  excessively  rare,  may 
occur ;  seldom,  however,  without  being  accompanied  by  some  amount  of 
1  fracture.     The  last  dorsal  vertebra  has  been  several  times  found  dislocated 
I  from  the  first  lumbar,  with  rupture  of  the  intervertebral  fibro- cartilage.  In 
I  these  cases,  however,  there  has  usually  been  found  fracture  of  the  transverse 
processes  of  the  first  lumbar  vertebra,  or,  as  in  an  instance  recorded  by  Sir  C. 
Bell,  fracture  of  its  body. 

I  am  not  acquainted  with  any  case  in  which  dislocation  without  fracture  of 
the  Lumbar  spine  has  been  observed. 


CHAPTEE  XXIV. 


INJURIES  OF  THE  FACE  AND  ADJACENT  PARTS. 

Face. — Cuts  about  the  Cheeks  and  Forehead  are  of  common  occurrence.  These 
:  injuries  present  nothing  peculiar,  except  that  the  structures  of  the  face  pai'take 
I  of  the  same  tendency  to  ready  repaii-,  as  well  as  to  the  supervention  of  erysi- 
;  pelatous  inflammation,  that  characterises  the  scalp  when  injured. 

In  the  Treatment  of  these  wounds,  it  is  of  much  consequence  to  leave  aa 
1  little  scarring  as  possible.  Hence  the  edges,  after  being  well  cleaned,  should 
1  be  brought  neatly  into  apposition  by  fine  hair-lip  pins  and  twisted  suture  or 
1  by  a  few  points  of  interrupted  suture  ;  more  particularly  if  the  wound  be  in  a 
t  transverse  direction,  and  implicate  the  lips  or  nose.  When  the  woimd  is  in  the 
I  neighbourhood  of  the  eyelids,  especial  care  must  be  taken  to  prevent  any  loss 
<  of  substance,  lest  the  contraction  of  the  cicatrix  produce  eversion  of  the  lid. 
!  In  those  cases  in  which  a  portion  of  the  nose  or  lip  has  been  lost,  much 
1  may  be  done  to  repair  the  deformity  by  properly  conducted  plastic  opera- 
t  tions,  such  as  will  be  described  in  Chapter  LVII.  The  bleeding,  which  is 
1  usually  very  free  in  wounds  of  the  face,  in  consequence  of  some  arterial 
I  branch  having  been  divided,  may  often  be  arrested  by  passing  the  hare-Hp  pin 


414       INJURIES  OF  THE  FACE  AND  ADJACENT  PARTS. 


under  the  vessel,  and  ajiplying  the  twisted  suture  above  it,  so  that  it  may  be 
compressed. 

If  the  Lvp  he  cut  from  vntldn,  by  being  struck  against  the  teetli,  the  coronaiy 
artery  may  be  divided,  the  patient  swallowing  the  blood  that  flows  into  the 
mouth.  Some  years  ago,  a  man  was  brought  to  the  Hospital,  di'unk,  and  much 
bruised  about  the  face.  Shortly  after  his  admission  he  vomited  a  large 
quantity  of  blood,  which  was  at  first  supposed  to  proceed  from  some  internal 
injury  ;  but,  on  examining  liis  mouth,  it  was  found  that  the  blood  came  from 
the  coronary  artery  of  the  lip,  which  was  divided,  together  with  the  mucous 
membrane. 

Pabotid  Duct.— It  occasionally  happens  as  the  result  of  wounds  or  abscesses 
of  the  cheek  that  the  parotid  duct  is  divided,  in  consequence  of  which  the 
wound  does  not  close,  and  a  trickling  of  saliva  takes  place  upon  the  outside 
of  the  cheek,  so  as  to  establish  a  Salivary  Fistula,  a  source  of  much  dLsfigure- 
ment  and  inconvenience  to  the  patient  ;  the  surface  surrounding  it  being 
puckered  and  somewhat  excoriated,  and  the  fistula  oj)ening  by  a  graniilating 
aperture. 

If  this  condition  be  recent,  a  cure  may  sometimes  be  accomplished,  by  paring 
the  edges  of  the  external  wovmd,  bringing  them  into  close  apposition,  and 
applying  pressm-e  upon  the  part.  If  it  be  of  old  standing,  the  probability  is 
that  the  aperture  into  the  mouth  is  closed,  and  that  something  more  will  be 
requii-ed  than  bringing  the  lips  of  the  woiuid  together.  With  this  view,  the 
operation  that  will  be  described  in  Chapter  LV.  miist  be  had  recourse  to. 

Besides  the  fistula  of  the  Stenonian  duct,  other  fistulous  apertures  may  take 
place  in  the  cheek,  as  the  result  of  injury  or  disease,  allo^wing  the  escape  of  a 
small  quantity  of  saliva.  These  openings  are  always  difficult  to  heal  :  the 
edges  becoming  callous,  and  not  readily  taking  on  reparative  action.  Closm-e 
may  be  effected  in  some  cases  by  cauterisation  with  the  nitrate  of  silver,  or 
with  a  red-hot  wire,  due  attention  being  paid  to  the  general  health.  In 
other  cases,  again,  the  electric  cautery  may  prove  successful.  If,  however, 
the  opening  be  free,  with  much  indui-ated  structure  about  it,  the  Surgeon 
may  find  it  necessary  to  excise  a  portion  of  the  edges  before  bringing  them" 
together. 

Nose. — Foreign  Bodies,  such  as  pebbles,  beads,  dried  peas,  &c.,  are  occa- 
sionally met  with  in  the  nostrils  of  childi-en,  having  been  stuffed  up  in  play, 
and  becoming  so  firmly  fixed  as  to  requii-e  extraction  by  the  Surgeon.  For  this 
purpose  a  pair  of  urethral  or  polypus  forceps  will  usually  be  found  convenient. 
In  some  cases,  however,  a  bent  probe  or  an  ear-scoop  will  remove  the  impacted 
body  most  easily. 

The  Ears  are  not  unfrequently  wounded  in  injuries  of  the  head  and  scalp  ; 
a  portion  of  the  external  ear  being  sometimes  torn  downi  and  hanging  over  the 
side  of  the  face.  In  these  cases,  as  in  scalp-injuries,  the  part  should  never  be 
removed,  but,  however  lacerated  and  contused,  should  be  cleaned  and  replaced 
by  means  of  a  few  jDoints  of  suture  and  strij)S  of  plaster.  When  the  carti- 
laginous j)ortion  of  the  ear  is  divided,  nice  management  is  usually  required  in 
effecting  perfect  union. 

Foreign  Bodies  are  often  pushed  into  the  ears  of  cliildren  in  play  vni\\  one 
another.  When  pointed  or  angiilar,  such  as  pieces  of  stick,  tliey  may  readily 
be  extracted  with  forceps  ;  but  when  round  and  small,  such  as  pebbles  or  beads, 
they  are  not  so  easily  removed.  Hence  the  bent  ear-scoop  may  occasionally  be 
got  round  the  body  so  as  to  remove  it. 

In  some  cases  I  have  found  an  instrument,  here  represented  (Fig.  163),  and 
made  by  Coxeter  on  the  model  of  Civiale's  urethral  scoop,  useful  in  extracting 
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a  foreign  body  from  the  ear.    It  can  bo  introduced  straight  and  then  pa.ssed 
beyond  it,  when,  by  the  action  of  a  screw  in  the  handle,  tlie  ^ 
scoop  is  curved  forwiuxls,  and  so  enables  extraction  to  be  readily 
effected.    In  other  cases  the  foreign  body  is  best  removed  by 
forcibly  syringing  the  ear  with  tepid  water,  injected  by  means  of 
a  large  brass  syruige  in  a  full  stream,  the  pinna  being  drami  up  so  K 
as  to  sti-aighten  the  external  meatus.    In  this  way  the  bead  or 
pebble  is  soon  washed  out.  by  the  reflux  of  the  water  striking 
against  the  tympanimi.  Should  these  means  not  suffice,  it  is  better 
to  leave  matters  alone,  and  to  allow  the  foreign  body  to  become 
loosened,  thtm  to  poke  instruments  into  the  ear  mth  the  view  of 
forcibly  exti-acting  it.    These  attempts  are  ill-advised  ;  and  I  have 
knoATO  death  to  follow  prolonged  and  unsuccessful  efforts  at  the 
extraction  of  a  pebble  fi-om  the  ear. 

Orbit. — Injuries  of  the  orbit  may  be  dangerous,  either  to  the  ( j 

brain  or  to  the  eye.  If  deep  and  directed  npwaxds,  they  are 
always  serious,  on  account  of  the  proximity  of  the  brain  ;  thus  it 
may  happen  that  a  pointed  body,  such  as  a  piece  of  stick,  the  end 
of  an  umbrella,  or  a  knife  thrust  into  the  orbit,  fractures  and  pig.  i63.— Em- 
perforates  its  superior  wall,  producing  a  fatal  wound  of  the  brain.  scoop. 
The  injury  to  the  brain  through  the  orbital  plate  of  the  frontal  bone  may  be 
fatal  by  the  consecutive  cerebral  inflammation  that  is  induced  ;  or  the  thrust 
may  extend  deeply,  and,  lacerating  the  internal  carotid  artery,  occasion  fatal 
hnsmorrhage.  In  one  remarkable  case  recorded  by  Nelaton,  a  young  man  was 
wounded  by  the  thrust  of  the  point  of  an  imibrella  in  the  orbit  ;  the  cavernous 
sinus  and  internal  carotid  artery  on  the  opposite  side  were  woimded,  an  arterio- 
venous aneurism  formed,  the  eyeball  became  prominent,  and  death  by  haemor- 
rhage eventually  resulted  fi-om  the  giving  way  of  the  diffused  arterio-venous 
aneurism.  Occasionally  inflammation  is  set  up  in  the  loose  cellulo-adipose 
tissue  contained  in  this  cavity,  giving  rise  to  abscess  which  may  point  in  either 
eyelid  ;  or,  to  inflammation  extending  itself  to  the  encephalon.  In  other  cases, 
woimds  of  the  orbit  may  be  followed  by  loss  of  vision,  without  the  eyeball 
being  touched  ;  either  in  consequence  of  injury  of  the  optic  nerve,  or  perhaps 
from  the  division  of  some  of  the  other  nerves  of  the  orbit  producing  sympathetic 
amaurosis,  as  occasionally  happens  even  from  ordinary  woimds  of  the  face, 
impKcating  some  of  the  terminal  branches  of  the  fifth  pair. 

Eye. — Injuries  of  the  eyeball  are  so  commonly  followed  by  impairment  or 
total  loss  of  vision  as  to  constitute  a  most  important  series  of  accidents  ;  the 
delicacy  of  the  striicture  of  this  organ  being  such,  that  slight  wound  of  its 
more  transparent  parts,  or  displacement  of  the  lens,  is  often  followed  by  com- 
plete opacity  and  loss  of  sight. 

Injuries  of  this  organ  may  be  divided  into  contusions  and  woimds. 

Contusion  of  the  Eyeball,  without  rupture  or  apparent  injirry  of  any  of  its 
structures,  may  give  rise  to  such  concussion  of  the  retina  as  to  be  followed  by 
temporary  or  permanent  amaurosis.  More  frequently,  contusions  of  the  eye 
are  accompanied  by  extravasation  of  blood  under  the  conjunctiva,  and  much 
ecchymosis  of  the  eyelids.  A  "  black  eye  "  is  best  treated  by  the  continuous 
application  of  a  weak  spirit  lotion. 

ContvMon  of  the  Eye  with  Rupture  of  some  of  the  Structures  of  the  Ball  is  a 
most  serious  accident.  The  cornea  may  be  ruptured,  the  humors  lost,  and 
vision  permanently  destroyed.  Most  frequently  the  rupture  is  internal,  the 
outer  tunics  escaping  all  injury.  In  this  case  we  may  have  an  extravasation  of 
blood  into  the  eye,  completely  filling  the  anterior  chamber,  hiding  and  com- 
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plicating  deeper  mischief  witliin  the  ball.  This  condition,  tenned  Iwcmoph- 
thalmia,  is  fret|uently  associated  with  separation  of  the  ciliary  margin  of  the 
iris.  In  other  cases,  again,  there  may  be  dispkcement  of  the  crystalline  lens, 
which  may  be  driven  into  the  vitreous  humor,  be  engaged  in  the  pupillary 
aperture,  or  fall  forwards  into  the  anterior  chamber.  As  a  consequence  of 
such  injuiies,  the  eye  usually  becomes  inflamed,  with  intense  frontal  and 
circumorbital  pain  ;  disorganisation  of  the  ball,  and  ultimate  loss  of  vision, 
ensuing. 

The  Treatment  of  these  injuries  must  always  be  of  an  active  antiphlogistic 
character.  Blood  should  be  freely  taken  fi-om  the  arm  by  venesection,  and 
from  the  temple  by  cupping,  the  iiis  being  dilated  by  the  application  to  the 
eye  of  a  solution  of  the  sulphate  of  atropine,  of  the  strength  of  two  grains  to 
an  ounce  of  distOled  water  ;  the  patient  must  be  kept  in  a  darkened  room,  on  a 
strictly  antiphlogistic  regimen,  and  should  be  put  under  the  influence  of 
calomel  and  opium  as  speedily  as  possible.  In  this  way  the  inflammation  will 
be  subdued,  the  effused  blood  absorbed,  and  perhaps  vision  restored.  In  some 
cases,  however,  opaque  masses  and  bauds  of  lymph  wiU  be  deposited  in  the 
anterior  chamber  and  the  pupillary  aperture,  preventing  more  or  less  com- 
pletely the  entry  of  light.  If  the  lens  be  displaced  into  the  posterior  chamber, 
it  must  be  left  there  ;  if  into  the  anterior,  it  may  be  extracted  through  the 
cornea. 

Wounds  of  the  Eyeball  may  be  divided  into  those  that  are  merely  superficial, 
and  do  not  penetrate  into  its  chambers  ;  and  those  that  perforate  its  coats. 

Non-penetrating  Wounds  are  usually  inflicted  by  splinters  of  iron,  or  other 
metallic  bodies,  which  become  fixed  in  the  cornea,  or  between  one  of  the  eye- 
lids and  the  ball.  Very  painful  and  troublesome  injuries  are  sometimes 
inflicted  by  scratches  of  the  eyeball  with  the  nails  of  cliildren. 

In  the  Treatment  of  these  superficial  injuries,  the  first  point  is  necessarily  to 
remove  any  foreign  body  that  is  lodged.  If  it  be  fLxed  on  the  cornea,  as 
commonly  hapj)ens,  it  may  be  picked  off  with  the  point  of  a  lancet  or  cataract- 
needle  ;  if  it  be  a  splinter  of  iron  that  has  been  so  lodged,  it  is  well  to  bear  in 
mind  that  a  small  brown  stain  will  be  left  after  the  metallic  spiculum  has 
been  taken  off  ;  this,  however,  will  disappear  in  the  course  of  a  few  days.  In 
order  to  remove  foreign  bodies  lodged  between  the  ball  and  the  eyelids,  the 
latter  must  be  everted  so  that  the  angle  between  the  palpebral  and  the  ocular 
conjunctiva  may  be  properly  examined.  For  this  purpose  the  lower  eyelid  need 
only  be  drawn  down,  whilst  the  patient  is  dii-ected  to  look  up ;  but  the  eversion 
of  the  upper  eyelid  requires  some  skill.  It  is  best  effected  by  laying  a  probe 
horizontally  across  it,  tnmiediately  above  the  tarsal  cartilage  ;  the  Surgeon 
then,  taking  the  eyelashes  and  ciliary  margin  lightly  between  his  finger  and 
thumb,  draws  down  the  eyelid  at  the  same  time  that  he  everts  it  by  pressing 
the  probe  firmly  backwards  and  downwards  against  the  eyeball ;  the  patient 
should  then  look  down  in  order  that  the  whole  of  the  upper  part  of  the 
conjunctiva,  where  the  foreign  body  wiU  probably  be  found,  may  be  carefuUy 
examined. 

Penetrating  Wounds  of  the  eyeball  present  great  variety  ;  they  are  commonly 
inflicted  by  bits  of  stick,  steel-pens,  childi-en's  toys,  and  not  unfi-equently 
during  the  shooting  season  by  the  explosion  of  faulty  percussion  caps,  or  the 
lodgment  of  a  stray  shot  in  the  eye.  In  all  cases  these  accidents  are  highly 
dangerous  to  vision  ;  and,  when  the  foreign  body  lodges,  sight  is  usually  per- 
manently lost. 

The  danger  that  ensues  usually  arises  either  from  the  eye  being  opened  to 
such  an  extent  that  the  humors  escape,  or  else  that,  the  iris  becoming  engaged 
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ill  a  woimd  in  the  cornea,  a  hernial  jirolapse  of  it  occurs.  The  remoter  conse- 
iiueuces  usually  arise  from  inflammation  taking -iilace  witliin  the  globe,  so  as  to 
produce  an  opaque  cicatrix  of  the  cornea  or  of  the  capsule  of  the  lens  ;  or  else 
thei-e  is  danger  that  adhesions  may  form,  stretching  across  between  the  iris  and 
the  lens,  or  betAveen  these  parts  and  the  posterior  surface  of  the  cornea  ;  or  that 
inflammation  may  take  place  in  all  the  structures  of  the  ball,  giving  rise  to 
rapid  and  deep  disorganisation  of  it. 

The  Treatment  of  penetrating  woimds  is  strictly  antiphlogistic.  Bleeding  in 
the  ai-m,  cupping  on  tlie  temples,  low  diet,  a  darkened  room,  and  the  adminis- 
tration of  calomel  and  opimn,  ai-e  the  principal  points  to  be  attended  to.  If  the 
iris  have  protruded  thi-ough  a  wound  in  the  cornea,  it  should  be  carefully 
pushed  back,  and  a  drop  or  two  of  the  solution  of  atropine  pnt  upon  the  eye. 
If  it  cannot  be  retm-ned,  it  may  be  removed  with  a  pair  of  fine  curved  scissors  ; 
and,  at  a  later  period,  any  staphylomatous  tumour  that  may  form  should  be 
touched  repeatedly  with  a  j^ointed  piece  of  nitrate  of  silver.  If  there  be  a 
tendency  to  the  formation  of  adhesions,  or  to  the  deposit  of  lymph  within  the 
pupil  or  the  anterior  chamber,  our  principal  reliance  sho;rld  be  upon  small 
doses  of  calomel,  in  conjunction  with  opium.  If  the  lens  or  its  capsule  have 
become  opaque,  traiunatic  cataract  thus  forming,  extraction  may  be  required  at 
a  later  period  of  the  case. 

If  the  eye  be  so  extensively  opened  up  or  deeply  injured  that  vision  is 
irreparably  lost,  and  extensive  suppurative  inflammation  in  it  and  in  the 
structures  of  the  orbit  is  threatened,  the  sooner  the  globe  is  extu-pated  the 
better  ;  the  patient  by  this  operation  being  saved  much  local  and  constitutional 
distiu'bance,  and  the  danger  of  sympathetic  affection  of  the  other  eye  being 
diminished. 

Mouth. — Womids  of  the  mouth  are  seldom  met  with,  except  as  the  result  of 
gun-shot  violence.  In  these  cases  the  amotmt  of  injury  done  to  the  soft 
stinctures,  however  great,  is  usually  only  secondary  to  the  mischief  that 
results  to  the  brain,  spinal  cord,  jaws,  and  skull,  and  must  of  course  be 
treated  on  the  ordinary  principles  of  treatment  of  gun-shot  and  lacerated 
wounds. 

Tongue. — ^Wounds  of  the  tongue  usually  occur  from  its  tip  or  sides  being  . 
caiight  between  the  teeth  dui-ing  an  epileptic  fit.  They  have  been  known  to 
be  inflicted  by  insane  patients,  in  attempts  to  excise  or  to  bite  off  this  organ. 
Should  the  haemorrhage  be  free,  the  application  of  a  ligature,  or  even  of  the 
actual  cautery,  may  be  needed  to  arrest  it.  These  wounds  generally  assume  a 
sloughy  appearance  for  a  few  days  ;  then  clean  up,  and  granulate  healthilv. 
It  is  useless  to  briug  the  edges  together  by  sutures,  which  readily  cut  out.  If, 
however,  a  large  portion  of  the  tip  be  nearly  detached,  it  must  be  supported  in 
this  way  ;  but  the  threads  should  be  thick  and  passed  deeply.  Pieces  of 
tobacco-pipe  are  occasionally  driven  into  and  broken  ofl'  in  the  substance  of  the 
tongue,  and  thef  thus  either  give  rise  to  very  fi-ee  haemorrhage,  or  the  wound 
may  close  and  heal  over  the  foreign  body,  the  existence  of  wliich  may  not  be 
known  to  the  patient.  In  a  case  of  this  land  I  found  a  man  complaining  of 
much  pain  and  stiffness  in  the  tongue,  with  difficulty  ia  deglutition.  On 
examination  I  found  a  hard  swelling  towards  the  base  of  the  organ  ;  and  on 
cutting  down  upon  this  extracted  tlu'ee  inches  of  the  stem  of  a  tobacco-pipe, 
which  had  been  lodged  there  for  several  months. 

The  Palate  and  the  Phakynx  are  sometimes  lacerated  by  gun-shot  injm-ies 
of  the  mouth  ;  or  tlie  woimd  may  result  fi'om  something  that  the  patient 
happens  to  have  between  his  lips  being  driven  forcibly  backwards  into  his 
mouth.    Thus,  a  tobacco-pipe  may,  by  a  blow  on  the  face,  be  driven  deeply 

VOL.  I.  E  K 


418 


INJURIES  OF  THE  THROAT. 


mto  tlie  substance  of  the  tongue,  or  perhaps  into  the  pharynx,  wounding  and 
lodging  heliind  the  arches  of  the  palate,  hrealcing  off  short ;  the  fragment  that 
is  left  in  giving  rise  to  abscess,  to  ulceration  of  the  vessels,  and  perhaps  to  fatal 
secondary  hajmorrhage.  In  a  case  that  was  tinder  my  care  some  time  ago,  tlie 
soft  palate  was  nearly  completely  detached  from  the  palatal  bones  by  a  deep 
transverse  wound,  caused  by  the  end  of  a  spoon  being  forcibly  driven  into  the 
mouth  ;  good  union  took  place  eventually,  the  part  having  been  stitched 
together  by  a  few  points  of  suture. 


CHAPTER  XXV. 


INJURIES  OF  THE  THROAT  :  AND  ASPHYXIA. 


INJURIES  OF  THE  LARYNX  AND  TRACHEA, 

Dislocation  and  Fracture  of  the  Larynx. — The  cartilages  of  the  larynx 
may  be  displaced,  dislocated  as  it  were,  by  violent  blows  ;  or  they  may  be 
fractured  by  a  squeeze,  the  ruptiu-e  in  some  cases  taking  place  transversely, 
in  others  longitudinally.  Digital  examiuation  of  the  part  will  at  once  detect 
the  nature  of  the  injury.  In  all  these  injuries  there  is  danger  of  asphyxia, 
which  indeed  may  be  induced  by  simple  concussion  of  the  larynx.  Should 
these  symptoms  be  very  urgent,  tracheotomy  may  be  required  ;  if  not,  attention 
to  position  and  sujDport  of  the  head  will  suffice. 

Wounds  of  the  Throat. — These  are  of  great  frequency  and  equal  im- 
portance, implicating  as  they  do  some  of  the  most  important  organs  in  the 
body.    They  may  be  divided  into  three  categories  : — 

1.  Those  that  do  not  extend  into  the  Air  or  Food-passages. 

2.  Those  that  implicate  the  Air-passages,  with  or  without  injury  of  the 
Oesophagus. 

3.  Those  that  are  accompanied  by  injury  of  the  Sj)inal  Cord. 

All  these  injuries  are  most  commonly  suicidal,  and  may  be  inflicted  with 
every  variety  of  cutting  instrument ;  except  where  the  spinal  cord  is  injured, 
which  must,  in  cases  of  suicide,  be  the  result  of  gun-shot  wound,  and  is  neces- 
sarily fatal.  Though  incised,  they  are  often  jagged,  and  partake  somewhat  of 
the  character  of  lacerated  wounds,  with  great  gaping  of  the  edges. 

1.  Wounds  not  extending  into  the  Air  or  Food-passages. — In  these  wounds, 
there  is  very  commonly  free  and  even  fatal  haemorrhage,  and  this  sometimes 
though  none  of  the  laxger  arterial  or  venous  trimks  have  been  divided  ;  the 
blood  flowing  abundantly  from  the  venous  plexuses  and  from  the  thyi-oid  bodj^. 
If  the  larger  arteries  be  touched,  as  the  carotid  and  its  primary  brandies,  the 
haemorrhage  may  be  so  abimdant  as  to  give  rise  to  almost  instantaneous  death. 
Another  soiu-ce  of  danger  in  these  cases  proceeds  from  the  admission  of  air  into 
the  veins  of  the  so-called  "  dangerous  region  "  of  the  neck.  For  this  a  free 
wound  is  by  no  means  necessary,  as  is  instanced  by  a  remarkable  case  that 
occurred  some  years  ago  near  London,  in  which  the  introduction  of  a  seton 
into  the  fore  part  of  the  neck  was  followed  by  death  from  this  cause. 

Wounds  of  the  internal  jugular  vein  are  necessarily  very  dangerous.  There 
is  not  only  the  ordinary  risk  of  primary  hemorrhage  fi'om  a  vessel  of  sucli 
large  size  and  dii-ectly  communicating  with  tlie  cerebral  sinuses,  but  tlie  special 
danger  of  the  introduction  of  air  into  it ;  should  these  accidents  be  safely  got 
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over,  the  secondary  ones  of  recurrent  hfomorrlmge  and  pyreniia  nlay  yet  have 
to  be  met.  The  ligatiu-e  of  the  vessel  above  and  below  the  woimd  in  it,  exactly 
as  if  it  were  an  artery  that  had  been  opened,  is  the  only  course  that  can  be 
safely  pui-sued.  In  one  case  in  which  this  was  being  done  I  saw  and  heard  air 
enter  the  vein  as  it  was  being  raised  for  the  passage  of  the  ligature,  but  the 
patient  made  a  quick  recovery. 

The  large  nerves,  such  as  the  vagus  and  phrenic,  can  scarcely,  in  a  suicidal 
wound,  be  divided  -snthout  injuiy  to  the  neighbouring  vessels.  The  division, 
however,  of  the  respiratory  nerves  on  one  side  only,  or  even  of  one  of  them, 
would  in  all  probability  be  fatal  in  man,  by  interfering  with  the  proper  per- 
formance of  the  respiratory  act.  In  a  case  with  which  I  am  acquainted,  where 
the  phrenic  nerve  was  divided  during  the  operation  of  placing  a  ligature  on  the 
subclavian  artery,  death  resulted  in  a  few  days  from  inilammatory  congestion 
of  the  hmgs. 

In  the  Treatment  of  wounds  of  the  neck  of  this  category,  the  principal  points 
to  be  attended  to  are,  in  the  first  place,  the  arrest  of  haemorrhage  by  the 
ligature  of  all  bleeding  vessels,  whether  arterial  or  venous  ;  and,  secondly, 
bringing  together  the  lips  of  the  wound.  If  the  cut  be  longitudinal,  this  may 
be  done  by  strips  of  plaster ;  if  transverse,  by  a  few  points  of  suture  and  by 
position,  the  head  being  fixed,  with  the  chin  almost  touching  the  sternum,  and 
retained  in  this  posture  by  tapes  passing  from  the  nightcap  to  a  piece  of 
bandage  fixed  roimd  the  chest.  I  have  had  under  my  care  one  case  in  which, 
owing  to  the  projection  and  mobility  of  the  larynx,  the  wound  did  not  unite,  a 
large  and  deep  gap  being  left,  which  rec|uired  a  series  of  plastic  operations  in 
order  to  effect  its  closure. 

2.  Wounds  implicating  the  Air-passages. — The  air-passages  are  commonly 
wounded  in  suicidal  attempts.  They  may  be  known  to  be  opened  by  the  air 
being  heard  and  seen  to  bubble  in  and  out  of  the  wound  during  respiration. 
These  wounds  vary  much  in  extent,  from  a  small  puncture  with  the  point  of  a 
penknife  to  a  cut  extending  completely  across  the  throat,  and  even  notching 
the  vertebrae.  They  are  frequently  complicated  with  injuries  of  the  larger 
vessels  and  nerves,  and  sometimes  with  wound  of  the  oesophagus.  Most  com- 
monly the  cut  is  made  high  up  in  the  neck  ;  for  the  suicide,  thinking  that 
it  is  the  opening  into  the  air-passages  that  destroys  life,  draws  the  razor  across 
that  part  of  the  throat  where  these  are  most  prominent  and  easily  reached ; 
and  thus,  by  not  woimding  tlie  larger  vessels,  which  are  saved  by  the  projection 
of  the  larynx,  frequently  fails  in  accomplishing  his  object. 

There  are  four  situations  in  which  these  wounds  occur  :  above  the  Hyoid 
Bone  ;  in  the  Thyro-hyoid  Space  ;  through  the  Larynx ;  and  through  the 
Trachea. 

They  may  be  made  above  the  Hyoid  Bone  ;  the  cut  extending  into  the  mouth 
and  wounding  the  root  of  the  tongue.  When  the  wound  is  in  this  situation  it 
is  usually  attended  with  a  good  deal  of  haemorrhage  ;  and  there  is  much 
trouble  in  feeding  the  patient,  as  the  power  of  swallowing  is  completely  lost. 

The  wound  may  be  inflicted  in  the  Thyro-hyoid  Space,  laying  the  phaiynx 
open,  but  being  altogether  above  the  larynx.  This  is  the  most  common 
situation  for  suicidal  attempts.  In  many  cases  the  incision  is  carried  so  low  as 
to  shave  off  or  partly  to  detach  the  epiglottis  and  the  folds  of  mucous  membrane 
around  it.  In  other  cases,  the  edges  of  the  glottis  or  the  arytenoid  cartilages 
are  injured,  the  cut  extending  back  to  the  bodies  of  the  vertebra).  Here  also 
there  is  great  difficulty  in  swallowing  and  great  risk  of  the  sudden  supervention 
of  oedema  of  the  glottis,  and  consequent  suffocation. 

When  the  Larynx  is  wounded  the  incision  is  usually  transverse  ;  but  I  have 
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seen  a  longitudinal  cut  made  through  the  larynx,  so  as  to  split  the  thyroid  and 
cricoid  cartilages  ^perpendicularly.  In  these  cases  of  wounded  larynx,  tliere  is 
much  danger  of  the  blood  from  the  superficial  parts  trickling  into  the  air- 
passages  and  asi^hyxiating  tlie  patient,  and  of  inflammation  of  the  bronchi  and 
lungs  supervening  at  a  later  period. 

Wounds  of  the  Trachea  are  not  so  common  as  those  of  the  larynx,  from 
which  they  differ  but  little  in  the  attendant  dangers. 

The  QHsophagus  is  seldom  wounded,  as  it  can  only  be  reached  tlirough  the 
trachea  by  a  deep  cut,  which  will  probably  implicate  the  large  vessels  on  one 
side  or  the  other. 

Effects. — There  are  varioiis  sources  of  danger  in  wounds  of  the  neck  impli- 
cating the  air-passages.  The  hcemorrhage,  whether  it  proceed  from  any  of  the 
larger  trimks,  or  consist  of  general  oozing  from  a  vascular  surface,  may  either 
prove  directly  fatal  by  the  loss  of  blood,  or  indirectly  so  in  consequence  of  the 
blood  trickling  into  the  air-tube,  and,  by  accumulating  in  its  smaller  divisions, 
prodiicing  suffocation. 

Another  source  of  danger  in  some  of  these  cases  arises  from  the  supervention 
of  asphyxia,  either  in  the  way  that  has  already  been  mentioned,  or,  in  those 
cases  in  which  the  wound  has  been  inflicted  above  the  larynx,  from  the  occur- 
rence of  oedema  of  the  glottis.  This  condition  may  Kke^dse  occur  in  those 
cases  in  which  the  external  opening  is  very  small,  and  occasionally  happens 
suddenly  when  the  wound  is  nearly  closed. 

Another  soui-ce  of  danger  is  the  loss  of  the  natural  sensibility  of  the  glottis,  in 
consequence  of  which  it  no  longer  contracts  on  the  ap^Dlication  of  a  stimulus. 
Hence  food  taken  in  by  the  mouth  may  pass  into  the  larynx  and  make  its 
ajppearance  in  the  external  wound,  even  though  neither  the  pharynx  nor  the 
oesophagus  has  been  wounded.  This  I  have  observed  in  many  cases  of  cut- 
throat ;  hence  the  presence  of  food  in  the  woimd  cannot  in  all  cases  be  con- 
sidered an  evidence  of  injury  to  the  food-passages.  This  occurrence  is  always 
a  bad  sign,  and  is  never  met  with  in  the  earlier  periods  of  the  injury  ;  never, 
indeed,  until  a  semi-asphyxial  condition  has  come  on,  by  wMch  the  nervoas 
sensibilities  are  blunted,  or  until  inflammation  has  been  set  up  about  the  rima 
glottidis,  giving  rise  to  so  much  swelling  as  to  interfere  with  the  natm-al 
actions,  and  to  deaden  the  perception  of  the  part  to  the  contact  of  a  foreign 
body.  In  these  cases  also  it  ^vill  be  found  that  the  sensibility  of  the  air-pas- 
sages generally  is  much  lowered,  so  that  mucus  accumiilates  in  the  bronchi,  even 
to  a  dangerou.s  extent,  the  patient  not  feeling  the  necessity  for  expectoration, 
and  often,  indeed,  having,  much  difficulty  in  emptying  his  chest. 

The  occurrence  of  h'onchitis  and  pneumonia,  either  from  the  inflammation 
extending  downwards  from  the  woimd,  or  in  consequence  of  the  cold  air  entering 
the  lungs  directly,  without  being  warmed  by  passing  through  the  nasal  cavities, 
is  perhaps  the  most  serious  complication  that  can  happen  in  these  iujiuies,  and 
constitutes  a  frequent  source  of  death  in  those  patients  who  survive  the  imme- 
diate effects  of  the  wound. 

The  depressed  mental  condition  of  the  patient  also  is  usually  unfavourable  to 
recovery  in  all  those  instances  in  which  the  woimd  is  suicidal,  disposing  him  to 
the  occurrence  of  low  forms  of  inflammatory  mischief. 

Treatment. — We  have  already  considered  the  management  of  those  wounds 
of  the  throat  that  do  not  interest  the  mucoirs  canals  in  this  region.  When  these 
are  opened,  tlie  same  general  principles  are  required  as  in  the  former  case. 
Hasmorrhage  must  be  arrested  by  the  ligature  of  all  the  bleeding  vessels, 
whether  arteries  or  veins,  so  that  no  oozing  or  trickling  into  the  wound  may 
take  place. 
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In  some  cases  the  hcomorrhage  consists  principally  of  general  venons  oozing 
which  cannot  be  stopped  by  ligature,  the  patient  drawing  a  large  quantity  of 
blood  into  the  air-passages  through  the  wound  in  them.  In  these  cii'cunistances 
I  have  found  it  useful  to  introduce  a  large  silver  tube  into  the  aperture  in  the 
windpipe,  and  to  plug  tlie  wound  around  it.  So  soon  as  the  bleeding  has  fairly 
ceased,  the  plugs  and  the  tube  must  be  removed. 

The  edges  must  next  be  brought  together  by  a  few  stitches  introduced  at  the 
sides,  and  by  attention  to  position,  the  head  being  fixed  by  tapes  as  already 
described  in  the  former  section.  I  think,  with  Liston,  that  in  these  cases  the 
wound  should  never  be  closely  sewed  up,  nor  stitches  introduced  into  the  centre 
of  the  cut.  If  the  centre  of  the  integuments  be  closely  dra^vn  together,  coagula 
may  accumulate  behind  them,  in  the  deeper  parts  of  the  womid,  so  as  to  occasion 
a  risk  of  suflbcation;  and,  as  this  must  eventually  close  by  granulation,  no  material 
advantage  can  possibly'  be  gained  by  this  practice. 

There  is  an  exception,  however,  to  tliis  rule  of  not  using  stitches  in  the  central 
part  of  the  woimd  in  cut-tkroat  ;  viz.,  in  those  cases  in  wliich  the  trachea  has 
been  completely  cut  across.  Here  a  stitch  or  two  on  each  side  of  the  tube  is 
necessary,  in  order  to  prevent  the  wide  separation  of  the  two  portions  that  would 
otherwise  take  place,  owing  to  the  great  mobility  of  the  larynx  and  upper  end 
of  the  windpipe. 

In  order  to  lessen  the  liability  to  inflammation  of  the  lungs,  the  patient 
should  be  put  into  a  room,  the  temperature  of  which  is  raised  to  about  80°  Fahi'., 
with  a  piece  of  lightly  folded  muslin  acting  as  a  respirator  laid  over  the  wound. 
So  soon  as  the  cut  surfaces  begin  to  granulate,  water-dressing  may  be  applied, 
and  the  edge  of  the  woimd  brought  into  apposition  by  strips  of  plaster,  and  a 
compress  if  necessary.  During  the  treatment,  the  principal  danger  proceeds 
from  inflammatory  affections  of  the  chest ;  these  must  accordingly  be  coimter- 
acted  by  the  temperature  in  which  the  patient  is  placed,  and  by  as  active  anti- 
phlogistic remedies  as  his  condition  will  admit  of.  It  mnst,  however,  be 
remembered  that  the  mental  depression,  turd  the  bodily  exhaustion  from  loss  of 
blood,  that  are  commonly  met  with  in  these  cases,  do  not  allow  a  very  active 
course  of  treatment  to  be  pursued. 

The  administration  of  food  in  these  cases  is  always  a  matter  requiring  much 
attention.  As  a  general  rule,  the  patient  should  be  kept  on  a  nourishing  diet, 
with  a  moderate  allowance  of  stimulants.  If,  as  not  uncommonly  happens,  the 
food- passages  are  opened  in  consequence  of  the  wound  extending  into  the  mouth, 
the  pharynx,  the  oesophagus,  it  is  of  course  impossible  for  the  patient  to 
swallow,  and  the  administration  of  noirrishment  becomes  a  source  of  considerable 
difficulty.  This  is  best  accomplished  by  means  of  an  elastic  gum  catheter 
passed  through  the  mouth  into  the  gullet  or  stomach.  This  is  easier  than 
passing  the  instrument  through  the  nose,  and  much  better  than  introducing  it 
through  the  wound.  In  this  way  a  pint  or  more  of  the  strongest  beef-tea  or 
soup,  or  Liebig's  "  Extract  of  Meat,"  mixed  with  two  or  three  eggs,  and  having 
an  oimce  or  two  of  brandy  added  to  it,  should  be  injected  regularly  night  and 
morning,  until  the  patient  is  able  to  swaUow.  In  those  cases  in  which  the 
woimd  is  above  the  larynx,  there  is  occasional  danger  of  the  supervention 
of  oedema  of  the  glottis  ;  should  this  occur,  tracheotomy  may  become  necessary 
in  order  to  prolong  the  patient's  life. 

As  consequences  of  wounds  of  the  throat,  we  occasionally  find  stricture  of 
the  trachea,  or  aerial  fistula.  If  the  chorda)  vocales  happen  to  have  been  injured, 
loss  of  voice  may  result. 

AiiRiAL  Fistula  may  sometimes  form  ovdng  to  the  skin  doubling  in  and 
becoming  adherent  to  the  edges  of  the  wound  in  the  air-tiibe,  and  most  fi-e- 
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quently  occui'S  wlien  the  cut  is  in  the  thyro-hyoid  space ;  adhesion  taking 
place  between  the  iiitegunients,  which  are  doubled  in,  and  the  os  hyoides  above 
and  the  surface  of  the  thyroid  cartilage  below.  The  same  will  happen  in  the 
crico-thyroid  space,  and  may  indeed  occur  at  any  part  of  the  larynx  that  has 
been  opened.  When  this  happens,  there  is  a  tendency  to  the  fistula  continuing 
patent.  In  these  circumstances,  I  have  found  the  following  operation  suc- 
cessful in  closing  it. 

The  edges  of  the  fistulous  opening  having  been  freely  pared,  and  the  knife 
passed  imder  them  for  some  distance  so  as  to  detach  them  from  the  subjacent 
parts,  a  vertical  incision  is  made  tlirough  the  lower  lip  of  the  opening — so  as  to 
split  it  downwards.  Two  points  of  suture  are  then  inserted  into  each  side  of 
the  horizontal  incisions,  bringing  their  edges  into  contact,  but  the  vertical  cut  is 
left  free  for  discharges  and  mucus  to  drain  through,  and  for  the  expired  air  to 
escape,  lest  emphysema  occur.  Unless  tliis  outlet  be  afi"orded,  these  fluids  will 
burst  through  the  sutiu-es,  and  thus  destroy  union  of  the  edges. 

It  is  not  in  every  case  that  an  aerial  fistula  can  be  safely  closed.  In  some 
instances  the  larynx  becomes  contracted  either  by  di'awing  in  of  the  wound,  or 
by  thickening  of  the  miicous  membrane  above  the  artificial  opening  to  such 
an  extent  that  the  fistula  becomes  essential,  in  addition  to  the  orifice  of  the 
glottis,  for  the  purposes  of  respiration.  In  such  circumstances,  any  attempt  at 
closing  it  will  be  attended  or  followed  by  symptoms  of  impending  asphyxia  or 
collapse  of  the  limgs  ;  and  it  may  be  necessary  to  leave  the  opening  free,  or 
even,  as  happened  in  a  case  under  my  care,  in  which  an  opening  was  left 
in  the  crico-thyroid  membrane  of  a  girl  who  had  attempted  suicide  by  cutting 
her  throat,  to  enlarge  the  opening  and  to  introduce  a  silver  tube  in  order  to 
relieve  the  breathing  from  the  efi^ects  of  the  laryngeal  constriction. 

Foreign  Bodies  in  the  Air-passages. — Though  the  introduction  of  foreign 
bodies  into  the  air-passages  is  not  a  very  common  accident,  yet  a  great  variety 
of  substances  that  admit  of  being  swallowed  have  been  foimd  there  :  such  as 
nut-sheUs,  beans,  cherry-stones,  teeth,  meat,  money,  buttons,  pins,  fish-bones, 
btillets,  pills,  pebbles,  and  pieces  of  stick.  These  foreign  bodies  are  not  intro- 
duced into  the  air-passages  by  any  effort  of  deglutition,  for  no  substance  can  be 
swalloived  through  the  glottis  ;  but  they  are  inhaled ;  thus,  if  a  person,  whilst 
holding  anything  in  his  mouth,  make  a  sudden  inspiration,  the  current  of  air 
may  draw  it  between  the  dilated  lips  of  the  glottis  into  the  larjmx. 

The  Symptoms  vary,  according  to  the  situation  in  which  the  foreign  body  is 
lodged,  its  nature,  and  the  period  that  has  elapsed  since  the  occurrence  of  the 
accident.  The  foreign  body  may  lodge  in  one  of  the  ventricles  of  the  larjnix  ; 
or,  if  light,  it  may  float  in  the  trachea,  carried  up  and  down  by  the  movement 
of  the  air  in  expiration  and  inspiration.  If  too  heavy  for  this,  it  will  fall  into 
one  or  other  of  the  primary  divisions  of  the  trachea,  and,  as  Aston  Key  has 
observed,  will  most  commonly  be  foimd  in  the  right  bronchus,  this  being  larger, 
and  in  a  more  direct  line  with  the  trachea  than  the  left.  If  the  substance  be 
small,  it  may  pass  into  one  of  the  secondaiy  divisions  of  the  bronchi  ;  and,  if  it 
continue  to  be  lodged  here  for  a  sufficient  length  of  time,  may  make  a  kind  of 
cavity  for  itself  in  the  substance  of  the  lung,  where  it  may  either  lie  in  an 
abscess,  or  become  encysted. 

The  symptoms  may  be  divided  into  three  stages  :  1.  Those  of  Obstruction, 
immediately  following  the  introduction  of  the  substance  ;  2.  Those  of  Irritation, 
produced  by  its  presence  ;  and  3.  Those  of  Inflammation,  coming  on  at  a  later 
period. 

1.  Symptoms  of  Ohstrudion.—The  immediate  symptoms  vaiy  somewliat, 
according  to  the  size  and  nature  of  the  body,  and  -the  part  of  the  aii'-tubc  that 
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it  reaches.  In  all  cases  there  is  a  feeling  of  intense  suffocation,  Avith  great  difli- 
culty  of  brealliing,  and  violent  fits  of  spasmodic  coughing,  often  attended  by 
vomiting  ;  diu'iiig  which  the  foreign  body  maybe  expelled.  Indeed,  its  partial 
entry  and  immediate  extrusion  by  coughing  are  not  uncommon.  In  some  cases, 
immediate  death  may  ensue  at  this  period.  If  the  body  have  entered  the  aii-- 
passages  fully,  there  is  violent  coughing,  with  feeling  of  suffocation  for  an  hour 
or  two,  accompanied  by  lividity  of  the  face,  great  anxiety,  and  sense  of  impending 
death.  There  is  also  usually  pain  felt  about  the  episternal  notch.  The  symp- 
toms then  gi-adually  siibside,  but  any  movement  on  the  part  of  the  patient 
brings  them  on  again  with  renewed  violence.  AU  these  symptoms  are  most 
severe  if  the  foreign  body  remain  in  the  larjTix  ;  the  voice  being  then  croupy, 
irregular  in  tone,  or  lost.  If  it  be  lodged  elsewhere,  so  often  as  it  is  coughed 
up,  and  stiikes  against  the  interior  of  the  larynx,  an  intense  feeling  of  suffo- 
cation is  produced  ;  and  if  it  happen  to  become  impacted  there,  sudden  death 
may  result,  even  though  it  be  not  of  sufficient  size  to  block  up  the  air-passage, 
appai-eutly  by  the  spasm  that  is  induced.  Some  years  ago  a  boy  died  at  the 
"Westminster  Hospital  before  tracheotomy  could  be  performed,  in  consequence 
of  a  flat  piece  of  walnut-shell  that  had  entered  the  trachea  being  suddenly 
coughed  up,  and  becoming  impacted  in  one  of  the  ventricles  of  the  larynx.  The 
symptoms,  during  this  period,  are  much  less  severe  when  the  foreign  body  is  in 
the  trachea  or  bronchi. 

2.  Symptonu  of  Irritation. — When  the  foreign  body  has  passed  into  the  air- 
passages,  and  the  immediate  effects  produced  by  its  introduction  have  passed 
over,  another  set  of  symptoms,  dependent  on  the  irritation  produced  by  it,  is 
met  with  ;  and  it  is  during  the  occurrence  of  these  that  the  patient  is  most 
generally  brought  nnder  the  Surgeon's  observations.  These  symptoms  are  of 
two  kinds  ;  general  and  auscultatory. 

The  General  Symptoms  consist  of  occasional  fits  of  spasmodic  cough,  accom- 
panied by  much  difficulty  of  breathing,  a  feeling  of  suffocation,  and  an  appear- 
ance of  urgent  distress  in  the  countenance.  These  attacks  do  not  occxu'  when 
the  patient  is  tranquil,  but  come  on  whenever  the  foreign  body  is  coughed  up 
so  as  to  strike  the  larynx,  and  the  upper  and  more  sensitive  parts  of  the 
air-passages.  As  a  general  rule,  the  distress  is  less,  the  lower  the  sub- 
stance is  lodged  ;  the  sensibility  of  tlie  inferior  portion  of  the  trachea  and 
bronchi  being  much  less  acute  than  that  of  the  larynx  and  the  upper  part  of 
the  trachea.  In  consequence  of  the  irritation,  there  is  usually  abundant  expec- 
toration of  frothy  mucus.  These  symptoms  often  remit  for  a  time,  more 
particularly  if  the  foreign  body  become  fixed.  In  some  cases,  indeed,  there 
appears  to  be  so  little  distress  some  days  after  the  accident,  that  considerable 
doubt  may  exist  in  the  mind  of  the  Surgeon,  whether  any  foreign  body  really 
be  lodged  in  the  air-passages  or  lungs  ;  and  much  valuable  time  is  often 
lost  by  his  indisposition  to  adopt  active  measures  when  the  symptoms  are  not 
urgent. 

The  Auscultatory  Signs  depend  necessarily  upon  the  situation  of  the  foreign 
body.  If  this  be  loose  and  floating,  it  may  be  heard,  on  applying  the  ear  to  the 
chest,  moving  up  and  down,  and  occasionally  striking  against  the  side  of  the 
trachea.  If  it  be  fixed,  it  will  necessarily  give  rise  to  a  certain  degree  of 
obstruction  to  the  admission  of  the  air  beyond  it,  perhaps  occasioning  bruits 
during  its  passage.  If  it  be  impacted  in  the  larynx,  the  voice  will  be  hoarse 
and  croupy,  and  there  will  be  a  loud  rough  somid  in  respiration,  with  much 
spasmodic  cough  and  distress  in  breathing.  If  it  be  impacted  in  one  bronclius 
the  respiratoiy  murmur  will  be  much  diminished,  or  even  absent,  iu  the  corres- 
ponding lung,  and  probably  puerile  in  the  other  ;  whilst  percussion  will  yield 
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an  equally  clear  and  sonorous  sound  on  both  sides  of  tlie  chest,  air  being  con- 
tained in  the  lung  of  the  obstructed  side,  but  not  readily  passing  in  and  out. 
If  one  of  the  subdiAdsions  of  either  bronchus  be  occupied  by  the  foreign  body, 
the  entrance  of  air  will  be  prevented  in  the  corresponding  lobe  of  that  lung, 
though  it  enter  freely  every  other  part  of  the  chest.  If  the  foreign  body  be 
angular,  or  perforated,  peculiar  sibilant  andwliistling  noises  may  be  heard  as  the 
air  passes  over  and  tlirough  it. 

3.  Injlammation. — After  a  foreign  body  has  been  lodged  for  a  day  or  two, 
symptoms  of  injlammation  of  the  bronchi  or  lungs  are  apt  to  be  set  up  ;  in  some 
cases,  however,  these  only  occur'  after  a  considerable  time  has  elapsed,  or,  per- 
haps, not  at  all,  much  depending,  of  course,  on  the  shape  and  character  of  tlie 
irritant.  If  it  continue  to  lodge,  it  generally  forms  for  itself  a  cavity  in  the 
substance  of  the  lung,  whence  purulent  and  bloody  matters  are  continually 
expectorated,  imtil  the  patient  dies  in  the  course  of  a  few  months,  or  a  year  or 
two,  of  phthisis.  It  has  occasionally  happened,  however,  that  the  substance 
has  been  coughed  up  after  a  very  long  lodgment,  the  patient  recovering.  Thus, 
Tulpius  relates  a  case  in  which  a  nut-shell  was  coughed  up  after  being  lodged 
for  seven  years  ;  and  Heckster  one  in  which  a  ducat  was  thus  brought  up  after 
a  lapse  of  two  years  and  a  half ;  the  patients,  in  both  instances,  recovering.  In 
other  cases  death  may  ensue,  although  the  foreign  body  is  coughed  up  ;  thus 
Sue  relates  an  instance  in  which  a  pigeon-bone  was  spat  up  seventeen  years  after 
its  introduction,  the  patient,  however,  dying  in  little  more  than  a  year  from 
marasmus. 

Prognosis. — This  depends  more  upon  the  nature  of  the  foreign  body  and  its 
size  than  on  any  other  circumstances.  If  it  be  rough,  angular,  and  hard,  there 
is  necessarily  much  more  risk  than  if  it  be  soluble  in,  or  capable  of  disintegra- 
tion by,  the  mucus  of  the  air-passages.  So  long  as  the  foreign  body  is  allowed 
to  remain,  the  patient  is  in  imminent  danger,  either  fi'om  immediate  and 
sudden  suffocation,  or  from  inflammation  at  a  more  remote  period. 

The  danger  depends  greatly  upon  the  length  of  time  during  which  the  body 
is  allowed  to  lodge.  Of  62  cases  (4  of  which  have  fallen  under  my  o^Yn  observa- 
tion, the  remaining  58  being  collected  fi'om  various  sources,  and  constituting  all 
those  that  I  have  been  able  to  find  recorded)  I  find  the  time  that  the  foreign 
body  was  allowed  to  remain  in,  and  the  result  of  the  case,  stated  in  49  instances, 
which  I  here  tabidate. 


PERIOD  OP  RETENTION. 

NUMBER  OF 
CASES. 

RECOVERED. 

DIED. 

Less  than  24  hours  .... 

8 

6 

2 

Between  24  and  48  hours 

4 

3 

1 

Between  48  hours  and  1  week  . 

13 

6 

7 

Between  1  week  and  1  month 

8 

4 

4 

Between  1  month  and  3  months 

3 

3 

0 

Between  3  months  and  1  year 

6 

4 

2 

More  than  1  year  .... 

7 

4 

3 

Total  

49 

30 

19 

From  this  it  would  appear  that,  if  the  patient  escaped  the  danger  of  the 
immediate  introduction,  the  greatest  risk  occm-red  between  the  second  day  and 
the  end  of  the  first  month,  no  fewer  than  11  patients  out  of  21  dying  diuing 
this  period  ;  and  then  that  the  mortality  dinunished  imtU  the  thii'd  month, 
from  which  time  it  increased  again. 

The  cause  of  death  also,  varies  according  to  the  period  at  which  the  fatal 
result  takes  place.   Diiring  the  fii'st  twenty-foiu-,  and,  indeed,  forty-eight  hoiu-s. 
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it  happens  Iroiu  couvulsioiis  anil  suiUlen  asphyxia.  During  tlic  first  few  weclcs 
it  is  apt  to  oeciu-  from  inlianimatory  uiiscliief  witliui  tlie  chest ;  and  after 
some  mouths  have  elapsed  tlie  patient  wiU  be  carried  off  by  marasmus  or 
phthisis. 

Spontaneous  expulsion  of  the  foreign  body,  usually  in  a  violent  fit  of  cough- 
ing, occasionally  occurs.  Gross,  of  Philadelplda,  finds  that  there  are  49  cases  on 
record,  in  which  the  body  was  spontaneously  expelled,  the  patient  recovering. 
Of  these,in  37  it  was  expelled  during  a  fit  of  coughing.  The  period  during 
which  a  foreign  substiuice  may  remain  in  the  air-passages  before  it  is  spon- 
taneously expelled,  varies  from  a  few  minutes  to  many  months  or  yeai's ;  in 
one  case,  a  piece  of  bone  introduced  at  the  age  of  three,  was  not  ejected  until 
sixty  years  had  elapsed.  In  8  cases  death  followed  the  spontaneous  expiilsion, 

lYeatment. — This  accident  is  always  a  very  serious  one,  and  hence  requires 
prompt  and  energetic  means  to  be  used  in  order  to  save  the  patient ;  and 
fortunately  the  means  at  oiu"  disijosal,  consisting  of  the  simple  operation  of 
opening  the  trachea,  and  thus  facilitating  the  expulsion  of  the  foreign  body,  are 
usually  higlily  successfid.  I  find  that  of  60  cases  in  which  the  result  was 
noted,  37  lived,  and  23  died  ;  but  on  analysiag  these  cases  more  closely,  it 
appeai-ed  that  in  39  no  operation  was  performed  ;  the  expulsion  of  the  foreign 
body  being  ti'usted  to  the  eflbrts  of  nature.  Of  these  23  died,  and  16  lived. 
In  the  remaining  21  cases,  tabulated  below,  tracheotomy  was  performed ;  of 
these  18  lived,  and  only  3  died,  showing  a  remarkable  success  attendant  on  this 
operation. 


PERIOD  OF  RETENTION. 

NUMBER  OF 
CASES. 

CCRKD. 

DIED. 

Less  than  24  hours  .... 

3 

2 

1 

Between  24  and  48  hours 

2 

2 

0 

Between  48  hours  and  1  week  . 

9 

8 

1 

Between  1  week  and  1  month 

5 

4 

1 

■  Between  1  and  3  months  . 

2 

2 

0 

Total  

21 

18 

3 

Gross  has  also  given  extensive  statistics  of  the  removal  of  foreign  bodies, 
and  has  formd  that  out  of  68  recorded  cases  in  which  tracheotomy  has  been 
performed,  the  operation  was  successful  in  60,  and  in  8  the  patient  died.  In 
some  cases  laryncjotomy  has  been  performed  instead  of  tracheotomy  ;  and  the 
foreign  body  has  been  equally  weU  expelled.  Gross  gives  13  instances  of 
this,  successful  in  their  results,  to  4  in  which  death  followed  the  operation. 
Larijngo-tracheotomy  was  done  in  13  cases ;  of  these  there  were  10  successes 
and  3  deaths. 

Gross's  statistics  of  160  cases  are  as  follows  : 


RECOVERED. 

DIED. 

TOTAL. 

Spontaneous  Expulsion 

49 

8 

57 

Inversion  of  Body  alone 

5 

0 
8 

6 

Tracheotomy  ..... 

60 

68 

Laryngotomy      .       .       .       ,  . 

13 

4 

17 

Laryngo-tracheotoray 

10 

3 

13 

Emetics,  sternutatories,  and  succussion  of  the  body,  are  all  either  useless  or 
dangerous.     Inversion  of  the  body  has  succeeded  in  several  instances,  and 
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miglit,  I  tliink,  be  tried  Ijefore  operation  is  had  recourse  to,  more  particularly 
it'  the  foreign  body  be  a  coin,  and  is  moveable  in  the  air-passages.  Mr.  Padley 
caused  the  ejection  of  a  sixpenny -piece  in  this  way  from  the  trachea  of  a  man, 
and  he  reconuncnds  tlie  supine  as  a  safer  and  better  position  than  the  prone. 
There  is  undoubtedly  danger,  in  inversion,  of  the  supervention  of  laryngeal 
spasm,  but  statistics  do  not  i^rove  that  any  fatal  consequences  have  resulted 
from  this  cause.  Should,  however,  the  attempt  at  expulsion  l)y  inversion  of 
the  body  bring  on  an  attack  of  laryngeal  spasm,  the  attempt  should  be  aban- 
doned as  not  only  useless  but  in  the  highest  degree  dangerous,  until  the  wind- 
pipe has  been  opened. 

Operation. — If,  therefore,  a  patient  be  seen  a  few  hours,  days,  or  weeks,  after 
a  foreign  body  has  been  introduced  into  the  air-passages,  or  indeed  at  any 
period  after  the  accident,  and  inversion  have  faUed,  tracheotomy  ought  to  be 
performed.  And  tliis  should  be  done,  even  though  the  symptoms  be  not  urgent. 
There  is  often  a  remission  in  the  symptoms,  a  lull,  a  period  of  deceptive  secu- 
rity, by  which  the  Surgeon  must  not  be  put  off  his  guard,  but  proceed  without 
delay  to  tracheotomy.  But,  it  may  be  asked,  for  what  j)m-pose  is  the  trachea 
opened?  "Why  should  not  the  foreign  body  be  expelled  through  the  same 
aperture  by  which  it  has  entered  ?  The  opening  in  the  trachea  performs  a 
double  piu'pose  ;  it  not  only  serves  as  a  ready  and  passive  outlet  for  the  expul- 
sion of  the  foreign  body,  but  also  as  a  second  breatliing  aperture  in  the  event 
of  its  escaping  through  the  glottis.  The  advantage  of  the  opening  in  the  trachea 
as  a  ready  aperture  of  expulsion  is  evident,  £i-om  the  fact  that,  of  14  of  the 
operated  cases  in  which  it  is  stated  how  the  foreign  body  was  expelled,  I  find 
that  in  12  it  was  ejected  through  the  artificial  opening,  whilst  in  2  only  did  it 
pass  out  through  the  glottis. 

The  reason  why  the  foreign  body  usually  passes  out  of  the  artificial  opening 
in  preference  to  escaping  by  the  glottis,  is,  that  the  sides  of  the  former  aperture 
are  passive,  whereas  those  of  the  latter  ai-e  higlily  sensitive  and  contractile. 
Before  the  operation  is  performed,  it  will  be  found  that  the  great  obstacle  to 
expulsion  is  not  only  the  sensitiveness  of  the  larynx,  great  irritation  being  in- 
duced when  it  is  toiiched  from  within,  bu.t  also  the  contraction  of  the  glottis, 
by  the  closure  of  which  not  only  is  the  expulsion  of  the  foreign  body  pre- 
vented, but  respiration  is  impeded.  Every  time  the  foreign  body  is  coughed 
up  so  as  to  touch  the  interior  of  the  larynx,  intense  dyspnoea  is  produced,  owing 
to  sudden  and  involuntary  closure  of  the  glottis,  by  which  respu-ation  is  entirely 
prevented  and  suffocation  threatened ;  the  expulsion  of  the  body  is  consequently 
arrested,  unless  it  were  by  chance  to  take  the  glottis  by  surprise,  and  pass 
through  it  at  once  in  the  same  way  that  it  has  entered  it,  without  touching  its 
sides.  If  there  be  a  second  breathing  aperture,  though  the  larj^nx  is  equally 
ii-ritated  by  the  foreign  body,  yet  this  dyspnosa  cannot  occvu-,  respiration  being 
carried  on  uninterruptedly  by  one  opening  whilst  the  foreign  body  escapes 
through  the  other  ;  and  thus,  under  these  circumstances,  it  may  pass  through 
the  glottis  with  but  little  inconvenience  to  the  patient. 

In  some  cases,  the  foreign  body  is  expelled  at  once  after  the  trachea  has  been 
opened ;  in  others,  not  untH  some  hours,  days,  or  even  weeks,  have  elapsed. 
Thus,  in  Houston's  case,  a  piece  of  stick  was  not  coughed  up  until  ninety-seven 
days  after  the  operation  ;  and  in  Brodie's  case,  sixteen  days  elapsed  before  the 
half-sovereign  came  away. 

The  expulsion  has  in  some  instances  been  facilitated  by  invertmg  the  patient, 
shaking  him,  or  striking  liim  on  the  back.  In  cases  in  which  the  foreign  body 
is  not  readily  expelled,  it  has  been  proposed  to  introduce  forceps  and  extract  it. 
But,  although  in  some  instances  this  has  succeeded,  the  uncertainty  and  djinger 
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of  such  a  proceeding  ai-e  so  great  that  few  Surgeons  Avill  be  disposed  to  attempt 
it  ;  the  introduction  of  the  forceps  producing  violent  irritating  cough,  during 
which  theu-  points  might  readily  be  driven  through  the  bronchi,  and  thus 
wound  the  lung  or  contiguous  important  structiu-es.  Besides  this,  there  would 
be  the  danger  of  seizing  the  projecting  angle  at  the  bifurcation  of  the  bronchi 
instead  of  the  foreign  body,  and  thus  injurhig  the  parts  seriously.  If  the  foreign 
body  be  fixed,  the  safer  plan  will  certainly  be  to  leave  the  apertm-e  in  the 
trachea  imclosed,  and  wait  for  the  loosening  of  the  body  and  its  ultimate  expul- 
sion, which  have  hitherto  occim-ed  in  all  cases  that  have  been  operated  on  ;  or 
its  escape  might  be  facilitated  by  the  gentle  introduction,  of  a  probe,  so  as  to 
dislodge  it  if  seated  in  either  bronchus,  though  this  should  be  done  with  great 
caution ;  or  the  patient  may  be  inverted  and  succussed,  when  the  expulsion  may 
take  place.  Should  it  not  then  escape,  the  wound  should  be  kept  open  by 
means  of  blimt  hooks,  when,  perhaps,  it  may  be  ejected. 

Antiphlogistic  treatment  must  be  continued  dm-rng  the  whole  progi'ess  of 
the  case.  After  the  escape  of  the  foreign  body,  the  opening  in  the  trachea 
must  be  closed. 

Scalds  of  the  Mouth,  the  Pharynx,  and  the  Glottis,  occasionally  occur 
from  attempts  to  swallow  boiling  water  ;  or  these  parts  are  scorched  by  the  in- 
halation of  flame.  The  scalding  of  these  parts  chiefly  happens  to  the  children 
of  the  poor,  who,  being  in  the  habit  of  drinking  cold  water  from  the  spout  of 
a  kettle,  inadvertently  attempt  to  take  a  draught  from  the  same  source  when 
the  "water  is  boiling.  The  hot  liqiud  is  not  swallowed,  but,  though  immediately 
ejected,  has  scalded  the  inside  of  the  mouth  and  pharynx,  giving  rise  to  a  con- 
siderable degree  of  inflammation,  which  extending  to  the  glottis,  may  produce 
oedema  of  it,  and  thus  speedily  destroy  life  by  suffocation.  In  three  cases 
which  I  have  had  an  opportunity  of  examining  after  death,  there  was  no  sign 
of  inflammation  below  the  glottis,  though  the  lips  of  this  aperture  were 
greatly  swoUen  ;  and  this  I  believe  to  be  invariably  the  case,  the  inflammation 
not  extending  into  the  interior  of  the  larynx,  as  was  pointed  out  by  Marshall 
HaH. 

The  accident  always  reveals  itself  by  very  evident  signs  ;  the  interior  of  the 
mouth  looks  white  and  scalded,  the  child  complains  of  great  pain,  and  difficulty 
of  breathing  soon  sets  in  ;  which,  unless  efficiently  relieved,  may  terminate  in 
speedy  suffocation. 

In  those  cases  in  which  these  parts  have  been  similarly  injured  by  the  flame 
produced  by  the  explosion  of  gas  or  of  fire-damp  beiag  sucked  into  the  mouth, 
the  same  conditions  present  themselves. 

In  the  Treatment  of  this  injury,  the  main  point  to  attend  to  is  to  subdue  the 
inflammation  before  it  involves  the  glottis  to  a  dangerous  extent.  With  tliis 
view,  leeches  should  be  freely  applied  to  the  neck,  and  calomel  with  antimony 
administered.  If  symptoms  of  urgent  dyspnoea  have  set  in,  tracheotomy  must 
be  performed  without  delay  ;  and,  if  the  child  be  not  too  young,  a  tube  must 
be  introduced  into  the  aperture  so  made,  and  kept  there  until  the  swelling 
about  the  glottis  has  been  subdued  by  a  continuance  of  the  antiphlogistic  treat- 
ment. In  the  majority  of  the  cases,  however,  that  have  fallen  imder  my 
observation,  in  which  this  operation  has  been  performed,  the  issue  has  been  a 
fatal  one,  from  the  speedy  supervention  of  broncho-pneumonia  ;  but  as  it 
aff'ords  the  only  chance  of  life  when  the  dyspnoea  is  urgent,  it  must  be  doiie, 
though  its  performance  in  very  yoiuig  children  is  often  attended  by  much  diffi- 
culty, from  the  shortness  of  the  neck  and  the  small  size  of  the  trachea. 
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The  Surgical  Treatment  of  Asphyxia  includes  the  management  of  those 
cases  in  wliich  respiration  has  been  suspended  by  Drowning,  Suffocation,  Hang- 
ing, or  the  Inhalation  of  Irrespirable  Gases.  The  general  subject  of  Suspended 
Animation  fi-om  these  various  causes  cannot  be  discussed  here,  but  we  must 
briefly  consider  some  points  of  practical  importance  in  its  treatment. 

In  cases  of  Drowning,  life  is  often  recoverable,  although  the  sufferer  have 
been  immersed  in  the  water  for  a  considerable  time  ;  for  it  must  be  borne  in 
mind  that,  though  immersed,  he  may  very  probably  not  have  been  submersed. 
The  period  after  which  life  ceases  to  be  recoverable  in  cases  of  submersion, 
cannot  be  very  accurately  estimated.  The  officers  of  the  Himiane  Society,  who 
have  great  experience  in  these  matters,  state  that  most  generally  persons  are 
not  recoverable  who  have  been  more  than  four  or  five  minutes  under  water. 
In  these  cases,  however,  although  submersion  may  not  continue  for  a  longer 
period  than  this,  the  process  of  asphyxia  does  ;  this  condition  not  ceasing  on 
the  withdrawal  of  the  body  from  the  water,  but  continuing  untU  the  blood  in 
the  pulmonary  vessels  is  aerated,  either  by  the  spontaneous  or  artificial  inflation 
of  the  lungs.  As  several  minutes  are  most  commonly  consumed  in  withdrawing 
the  body  from  the  water  and  conveying  it  to  land,  during  which  time  no  means 
can  be  taken  to  introduce  air  into  the  lungs,  we  must  regard  the  asphyxia  as 
continuing  during  the  whole  of  this  period ;  occupying,  indeed,  the  time  that 
intervenes  between  the  last  inspiration  before  complete  submersion,  and  the 
first  inspiration,  whether  artificial  or  spontaneous,  after  the  removal  of  the  body 
from  the  water.  The  latest  time  at  which  life  can  be  recalled,  diuing  this 
period,  is  the  measure  of  the  duration  of  life  in  asphyxia.  If,  during  tliis 
period,  the  action  of  the  heart  should  cease  entii'ely,  I  believe,  with  Sir 
B.  Brodie,  that  the  circvdation  can  never  be  restored.  But  although  we  may 
put  out  of  consideration  those  marvellous  cases  of  restoration  of  life  that  are 
recorded  by  the  older  writers,  and  wliich  are  evidently  rmworthy  of  belief,  are 
we  to  reject  as  exaggerated  and  apocryphal  cases  such  as  that  by  Smethurst, 
in  which  recovery  took  place  after  ten  minutes'  submersion ;  that  by 
Douglas  of  Havre,  in  which  the  patient  was  not  only  submersed,  but  had 
actually  sunk  into,  and  was  fixed  in  the  mud  at  the  bottom  of  the  harbour  for 
from  twelve  to  fourteen  minutes  ;  or  that  by  Weeks,  in  which  the  submer- 
sion, on  the  testimony  of  the  most  credible  witnesses,  exceeded  half  an  hour  ? 
I  think  that  it  would  be  nnphilosophical  in  the  extreme  to  deny  the  facts 
clearly  stated  by  these  gentlemen  ;  the  more  so  that  in  these,  as  in  many  other 
instances  of  apparent  death  from  drowning,  life  appears  to  have  been  pro- 
longed by  the  patient  falling  into  a  state, of  syncope  at  the  moment  of  inuner- 
sion.  We  must  therefore  not  despair  of  recovery,  but  should  employ  means  of 
resuscitation,  even  though  the  body  have  been  actually  under  water  a  consider- 
able time. 

There  are  certain  minor  means  often  employed  in  the  case  of  persons  who 
have  been  immersed  in  water,  and  are  apparently  drowned,  which  appear  to  be 
well  adapted  for  the  treatment  of  the  less  severe  forms  of  asphj^da,  or  rather 
cases  of  syncope  from  fright  and  immersion  in  cold  water.  These  consist,  after 
the  nose  and  mouth  have  been  cleared  of  any  mucosities,  in  the  application  of 
heat  by  means  of  a  bath  at  about  the  temperatui'e  of  100°  Falu-.  untU  the 
natmal  warmth  is  restored;  in  the  employment  of  brisk  fiiction;  and  in 
passing  ammonia  to  and  fro  vender  tlie  nostrils.  It  is  evident  that  these 
measures  can  have  no  direct  influence  ujjon  the  heart  and  lungs,  but  can  only 


ASPHYXIA  FROM  DROWNING. 


429 


act  as  general  stimuli  to  the  system,  equalising  the  circulation  if  it  he  still 
going  on  ;  and,  by  determining  to  the  siu'lace,  tending  to  remove  those  con- 
gestions that  are  not  so  much  the  consequences  of  the  asphyxia,  as  of  the  sojourn 
of  the  body  for  several  minutes  in  cold  water ;  they  would  therefore  be  of 
especial  service  diu-ing  the  colder  seasons  of  the  yeai-.  A  hot  bath  may  also,  by 
the  shock  it  gives,  excite  the  reflex  respiratory  movements.  With  the  view  of 
doing  this  A\'ith  a  greater  degree  of  certainty,  cold  water  should  be  sprinkled  or 
dashed  upon  the  face  at  the  time  when  the  body  is  immersed  in  the  hot  batli, 
as  in  this  way  a  most  powerful  exciting  influence  can  be  communicated  to  the 
respiratory  muscles  ;  and  the  fii-st  object  of  treatment  in  aU  cases  of  asphyxia — 
the  re-establishment  of  respiration — would  more  rapidly  and  efl'ectually  be 
accomplished  ;  deep  gaspings  ensuing,  by  which  the  air  would  be  sucked  into 
the  remotest  ramifications  of  the  aii'-cells,  arterialising  the  blood  that  had 
accimiidated  in  the  pulmonary  vessels,  enabling  it  to  find  its  way  to  the  left 
cavities  of  the  heai-t,  and  thus  to  excite  that  organ  to  increased  activity.  These 
means,  then,  are  useful  in  those  cases  of  asphyxia  in  which  the  sufferer  has  been 
but  a  short  time  submersed^  and  in  which  the  heart  is  still  acting,  and  the 
respii-atory  movements  have  either  begun  of  their  own  accord  on  the  patient 
being  removed  from  the  water,  or  in  which  they  are  capable  of  being  excited  by 
the  shock  of  a  hot  bath,  aided  by  the  dashing  of  cold  water  in  the  face.  At  the 
same  time,  the  lungs  may  be  filled  with  pui-e  air,  by  compressing  the  chest  and 
abdomen,  so  as  to  expel  the  vitiated  air,  and  then  allowing  them  to  recover 
their  usual  dimensions  by  the  nattiral  resiliency  of  their  parietes.  A  small 
quantity  of  air  will,  in  this  way,  be  sucked  in  each  time  the  chest  is  allowed  to 
expand,  and  thus  the  re-establishment  of  the  natural  process  of  respiration  may 
be  much  hastened.  This  simple  mode  of  restoring  the  vital  actions  should 
never  be  omitted,  as  it  is  not  attended  with  the  least  danger,  and  does  not  in 
any  way  interfere  with  the  other  measures  employed.  Marshall  Hall  has 
recommended  that  the  patient  be  turned  prone,  so  that  the  tongue  may  hang 
forwards,  and  the  larynx  thus  be  opened ;  and  that  respiration  be  then  set  up 
by  gentle  pressure  along  the  back,  and  by  turning  the  patient  on  his  side  at 
regular  intervals.  If,  by  these  means,  we  succeed  in  restoring  the  proper 
action  of  the  respiratory  movements,  it  will  merely  be  necessary  to  pay  atteur 
tion  to  some  points  of  the  after-treatment  that  will  presently  be  adverted  to. 
Should  we,  however,  fail  in  restoring  respiration^  we  should  have  recourse  to 
other  and  more  active  measures. 

In  the  more  severe  cases  of  asphyxia,  warmth  should  be  applied  by  means  of 
a  hot-air  bath,  by  which  not  only  the  natural  temperature  of  the  body  may  be 
re-established,  but  the  blood  ia  the  capillaries  of  the  surface  be  decarbonised. 
The  most  direct  and  efficient  means,  however,  that  we  possess  for  the  re- 
establishment  of  the  circulation  in  these  cases,  is  certainly  Artificial  Respira- 
tion. In  this  way  alone  the  pulmonary  artery  and  the  capillaries  of  the  lungs 
can  be  unloaded  of  the  blood  that  has  stagnated  in  them,  and  the  left  side  and 
substance  of  the  heart  will  be  directly  and  rapidly  supplied  with  red  blood. 
The  whole  value  of  artificial  respiration  depends,  however,  upon  the  way  in 
which  it  is  employed.  Inflation  from  the  mouth  of  an  assistant  into  the 
nostrils  or  mouth  of  the  suft'erer,  though  objectionable,  as  air  once  respired  is 
not  well  fitted  for  the  resuscitation  of  the  few  sparks  of  Hfe  that  may  be  left  in 
the  cases  in  which  it  is  desirable  to  employ  this  means,  is  yet  in  many  instances 
the  readiest  and  indeed  the  only  mode  by  which  respiration  can  be  set  uj) ;  it 
should,  therefore,  always  be  emi^loyed  in  the  first  instance,  or  until  other 
and  more  efficient  means  can  be  prepared. 

The  bellows,  if  properly  constructed  for  artificial  inflation,  so  that  tlie 
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qiiantity  of  aii'  injected  may  bo  measured,  are  no  doubt  very  useful ;  and  if 
furnislied  witli  Leroy's  ti-achea  -pipes,  or  wliat  is  better,  witli  nostril-tubes,  may 
be  safely  employed.  About  fifteen  cubic  incbes  of  air  may  be  introduced  at 
eacli  stroke  of  the  bellows,  and  these  sliould  be  worked  ten  or  a  dozen  times  in 
a  minute.  The  lungs  should  be  emj)tied  by  compression  of  the  chest  before 
beginning  to  inflate,  and,  after  each  inflation,  by  compressing  the  chest  and 
abdomen ;  but  care  must  also  be  taken  not  to  employ  much  force,  lest  the  au-- 
cells  be  ruptured.  But  a  safe,  and  at  the  same  time  a  very  efiicient  mode  of 
introducing  pure  air  into  the  lungs,  is  by  the  elastic  expansion  of  the  waUs 
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of  the  chest.  This  may  be  effected  in  various  ways  ;  either  by  means  of 
the  spHt  sheet,  as  recommended  by  Leroy  and  Dalrymple  (Fig.  164),  or  else 
by  alternately  compressing  the  chest  and  abdomen  with  the  hand,  and  then 
removing  the  pressure  so  as  to  allow  the  thorax  to  expand  by  the  natural 
resiliency  of  its  parietes,  and  thus,  each  time  it  expands,  to  allow  a  certain 
quantity  of  air  to  be  sucked  into  the  bronchi.  The  method  recommended  by 
Dr.  Silvester,  and  now  adopted  by  the  Royal  Humane  Society,  elfects  this  pur- 
pose with  great  ease  and  certainty.  It  is  carried  out  in  the  following  way. 
The  patient  is  laid  on  a  flat  surface  on  his  back,  with  the  head  and  shoidders 
slightly  raised  on  a  pillow.  His  arms  are  then  to  be  grasped  just  above 
the  elbows,  and  to  be  drawn  gently  and  steadily  upwards  until  they  meet 
above  the  head,  in  which  position  they  are  kept  for  two  seconds ;  they  are 
then  to  be  turned  downwards,  and  to  be  pressed  for  two  seconds  gently  and 
fii'mly  against  the  sides  of  the  chest.  These  movements  are  to  be  repeated 
deliberately  about  fifteen  times  in  the  minute,  until  natural  efforts  at 
respiration  are  induced,  when  they  are  to  be  discontinued,  and  the  ordinary 
means  to  promote  circulation  and  warmth  employed.  The  quantity  of  air 
introduced  need  not  be  large ;  for,  by  the  law  of  the  diffusion  of  gases,  if 
fresh  air  be  only  introduced  into  the  larger  divisions  of  the  bronchi,  it  mU 
rapidly  and  with  certainty  find  its  way  into  the  ultimate  ramifications  of 
these  tubes.  This  last  means  of  inflation  has  the  additional  advantage  of 
resembling  closely  the  natural  process  of  respiration,  which  is  one  of  expansion 
from  without  inwards,  and  not,  as  when  the  mouth  or  bellows  are  used,  of 
pressure  fi-om  within  outwards.  In  one  case  the  lungs  are,  as  it  Avere,  drawTi 
outwards,  the  air  merely  rushing  in  to  fill  up  the  vacuum  that  would  other- 
wise be  produ^ced  within  the  thorax  by  the  expansion  of  its  parietes ;  in  the 
other  they  are  forcibly  pressed  up  from  within,  and  hence  there  is  danger  of 
rupture  of  the  air-cells. 
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Ligation  of  the  lungs  with  oxygm  gas  is  likely  to  be  of  great  service  in  extreme 
cases  of  asphyxia.  I  have  found  by  experunent  that  the  contractions  of  the 
heai-t  can  be  excited  by  inflating  the  lungs  ^\^th  this  gas,  when  the  introduction 
of  atmospheric  air  lails  in  domg  so  ;  and  there  are  cases  on  record  in  which 
resuscitation  was  effected  by  inflating  the  lungs  with  oxygen,  when  in  all 
probability  it  could  not  have  been  effected  with  any  other  means.  In  my 
Essay  on  Asphyxia  will  be  found  a  case  of  resuscitation,  in  which  oxygen  was 
successfully  employed  by  Weeks  after  the  asphyxia  had  continued  three- 
quarters  of  an  hour.  Whatever  means  of  resuscitation  aie  adopted,  they  should 
be  continued  for  at  least  three  or  four  hours,  even  though  no  signs  of  life  show 
themselves  ;  and  after  resuscitation  the  patient  should  be  kept  quiet  in  bed  for 
some  hours. 

The  danger  of  the  supervention  of  Secondary  Asphyxia  after  recovery  has 
apparently  taken  place  is  much  increased,  and  iadeed  is  usually  brought  about, 
by  some  effort  on  the  part  of  the  patient  that  tends  to  embarrass  the  partially 
restored  action  of  the  heart  and  hmgs.  The  patient,  being  to  all  appearances 
resuscitated,  is  allowed  to  get  up  and  walk  home,  when  the  symptoms  of 
asphyxia  speedily  return.  Should  symptoms  of  secondary  asphyxia,  such  as 
stupor,  laborious  respiration,  dilatation  of  the  pupils,  and  convulsions,  manifest 
themselves,  artificial  respiration  should  be  immediately  set  up,  and  be  main- 
tained, mitil  the  action  of  the  heart  has  been  fully  restored.  In  these  cases  I 
should,  from  the  very  great  efficacy  of  electricity  in  the  somewhat  similar 
condition  resulting  from  the  administration  of  the  narcotic  poisons,  be  disposed 
to  recommend  slight  shocks  to  be  passed  through  the  base  of  the  brain  and 
upper  portion  of  the  spinal  cord,  so  as  to  stimulate  the  respiratory  tracts. 

Asphyxia  from  the  Respiration  of  Noxious  Gases,  such  as  carbonic  acid,  is 
best  treated  by  exposing  the  surface  of  the  body  to  cold  air,  by  dashing  cold 
water  npon  the  face,  and  by  setting  up  artificial  respiration  without  delay,  if  the 
impression  of  cold  upon  the  surface  do  not  excite  these  actions.  There  is  a 
peculiar  variety  of  this  kind  of  asphyxia,  which  is  occasionally  met  with 
among  infants,  the  true  nature  of  which  was  pointed  out  to  me  by  the  late  Mr. 
Wakley,  who,  as  coroner,  had  abundant  oj)portimities  of  witnessing  it,  as  it  is 
not  an  imcommon  cause  of  accidental  death  amongst  the  children  of  the  poor. 
It  is  that  condition  in  which  a  child  is  said  to  have  been  overlaid  ;  the  child, 
sleeping  with  its  mother  or  nurse,  being  foimd  in  the  morning  suffocated  in  the 
bed.  On  examination  no  marks  of  pressure  will  be  found;  but  the  right 
cavities  of  the  heart  and  the  lungs  are  gorged  with  blood,  and  the  surface  is  livid, 
clearly  indicating  death  by  asphyxia.  That  this  accident  is  not  the  result  of 
the  mother  overlaying  her  child,  is  not  only  evident  from  the  post  mortem 
appearances,  but  was  clearly  proved  by  a  melancholy  case  to  which  I  was 
caUed  a  few  years  ago,  in  which  a  mother,  on  waking  in  the  morning,  found 
her  twin  infants  lying  dead,  one  on  each  side  of  her.  Here  it  was  evident,  from 
the  position  of  the  bodies,  that  she  could  not  have  overlaid  both.  The  true 
cause  of  death  in  these  cases  is  the  inhalation  of,  and  slow  suffocation  by,  the 
vitiated  air  which  accumulates  under  the  bed-clothes  that  have  been  drawn,  for 
the  sake  of  warmth,  over  the  child's  liead.  In  such  cases  as  these,  resus- 
citation by  artificial  respiration  should  always  be  attempted  if  any  signs  of 
Ufe  be  left. 

In  cases  of  Hanging,  death  seldom  results  from  pure  asphyxia,  but  is  usually 
the  consequence,  to  a  certain  degree  at  least,  of  apoplexy,  and  commonly  of 
simultaneous  injury  of  the  spinal  cord.  In  these  cases,  bleeding  from  the 
jugular  vein  may  be  conjoined  with  artificial  respiration. 

If  there  should  be  a  difficidty  in  settijig  up  artificial  respiration  tlirough  the 
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mouth  or  nose,  as  is  more  especially  likely  to  happen  when  the  patient  liiis 
been  suffocated  by  breathing  noxious  gases,  or  in  cases  of  hanging,  tracheotomy 
or  laryngotomy  should  at  once  be  performed,  and  the  lungs  inflated  through  the 
opening  thus  made  in  the  neck. 

INJURIES  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

Wounds  of  the  oesophagus  are  chiefly  met  with  in  cases  of  cut-throat,  in 
which,  as  has  been  already  stated  in  treating  of  this  injury,  they  occasion  much 
difficulty  by  interfering  with  deglutition. 

Foreign  Bodies  not  uncommonly  become  impacted  in  the  pharynx  and 
oesophagus,  and  may  produce  great  inconvenience  by  their  size  or  shape.  If 
large,  as  a  piece  of  money  or  a  lump  of  meat,  the  substance  may  become  fixed 
in  the  lower  part  of  the  pharynx  or  the  commencement  of  the  oesophagus, 
which  is  narrowed  by  the  projection  of  the  larynx  backwards,  and,  compressing 
or  occluding  the  orifice  of  the  glottis,  may  asphyxiate  the  patient  at  once.  If 
the  foreign  body  go  beyond  this  point,  it  usually  becomes  arrested  near  the 
termination  of  the  oesophagus.  When  it  is  small  or  pointed,  as  a  fish-bone, 
pin,  or  bristle,  it  usually  becomes  entangled  in  the  folds  of  mucous  membrane 
that  stretch  from  the  root  of  the  tongue  to  the  epiglottis,  or  that  lie  along  the 
sides  of  the  pharynx.  In  some  cases  it  may  even  perforate  these,  penetrating 
the  substance  of  the  larynx,  and  thus  producing  intense  local  irritation,  cough, 
dyspnoea,  and  suflbcation. 

The  Symptoms  occasioned  by  the  impaction  of  a  foreign  body  in  the  food- 
passages  are  sufficiently  evident.  The  sensations  of  the  patient,  who  usually 
complains  of  uneasiness  about  the  top  of  the  sternum  ;  the  difficulty  that  he 
has  in  swallowing  solids  ;  and  perhaps  the  occurrence  of  an  urgent  sense  of 
suffocation,  lead  to  the  detection  of  the  accident.  Should  any  doubt  exist,  the 
Surgeon  may,  by  introducing  his  finger,  explore  nearly  the  whole  of  the 
pharynx,  and  should  examine  the  oesophagus  by  the  cautious  introduction  of  a 
well  oiled  probang. 

If  the  impaction  be  allowed  to  continue  unrelieved,  not  only  may  deglutition 
and  respiration  be  seriously  interfered  with,  but  ulceration  of  the  oesophagus 
will  take  place,  and  abscess  form  either  behind  or  between  it  and  the  trachea  ; 
or  fatal  htemorrhage  may  ensue  by  perforation  or  ulceration  of  neighbouring 
blood-vessels. 

It  may  happen  that  the  foreign  body,  by  transfixing  the  coats  of  the  oeso- 
phagus, seriously  injures  some  neighboimng  parts  of  importance.  Thus,  in  a 
curious  case  admitted  into  the  University  College  Hospital,  a  juggler,  in 
attempting  to  swallow  a  blunted  sword,  by  pushing  it  down  his  thi-oat,  perfo- 
rated the  oesophagus  and  wounded  the  pericardium,  death  consequently  result- 
ing in  the  course  of  a  few  days. 

The  Treatment  must  depend  upon  the  nature  of  the  foreign  body  and  its 
situation.  Should  it  be  of  large  size,  blocking  up  the  pharynx  so  as  to  render 
respiration  impracticable,  it  may  be  hooked  out  by  the  Surgeon's  fingers. 
Should  asphyxia  have  been  induced,  it  may  be  necessary  to  perform  ti-acheotomy 
at  once  and  to  keep  up  artificial  respiration  until  the  foreign  body  can  be 
extracted.  If  it  be  small  or  pointed,  as  a  fish-bone  or  pin  for  instance,  though 
it  have  lodged  high  up,  the  Surgeon  will  usually  experience  great  difficulty  in 
its  removal,  as  it  becomes  entangled  between  and  is  covered  in  by  the  folds  of 
the  mucous  membrane,  where  from  its  small  size  it  may  escape  detection  ;  and 
after  it  has  been  removed  the  patient  will  experience  for  some  tune  a  pi-icking 
sensation,  as  if  it  were  still  fixed.  If  the  impacted  body  have  passed  low  down 
into  the  oesophagus,  the  Surgeon  must  deal  with  it  according  to  its  nature.  If 
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it  be  smooth  and  soft,  as  a  piece  of  meat  for  instance,  it  may  be  pushed  down 
into  the  throat  by  the  gentle  pressure  of  the  probang.  If,  however,  it  be 
rough,  hard,  or  sharp  pointed,  as  a  piece  of  earthenware  or  bone,  or  a  metallic 
plate  with  false  teeth  attached,  such  a  procedure  would  certainly  cause  perfo- 
ration of  the  oesophagus,  and  serious  niischief  to  the  parts  around ;  under  these 
circumstances,  therefore,  an  attempt  at  extraction  should  be  made  by  means  of 
long  slightly  cun^ed  forceps,  constructed  for  the  purpose. 

It  occasionally  happens  that  the  foreign  body  has  become  so  firmly  impacted 
in  the  pharv'nx  or  cesophagus,  that  it  cannot  be  extracted  with  any  degree  of 
force  that  it  is  prudent  to  use  -ndthout  danger  of  perforating  the  ccsophagus  or 
transfixing  the  large  vessels  of  the  neck  ;  in  these  cii-cumstances  it  may  become 
necessarj'  to  open  the  tiibe  and  thus  remove  it.  The  operation  of  P/iar^wf/oiomy 
or  GJsophagotomi/  is  seldom  called  for ;  but,  if  required,  it  may  be  performed 
by  making  an  incision  about  four  inches  in  length  along  the  anterior  border  of 
the  stemo-mastoid  muscle  on  the  left  side  of  the  neck,  the  oesophagus  naturally 
curving  somewhat  towards  this  side.  The  disgection  must  then  be  carried  with 
great  caution  between  the  carotid  sheath  and  the  larynx  and  trachea  in  a 
direction  backwards,  the  omo-hyoid  muscle  having  been  divided  in  order  to 
afford  room.  Care  must  be  taken  in  prosecuting  this  deep  dissection  not  to 
woimd  either  of  the  thyroid  arteries,  more  especially  the  inferior  one,  which 
will  be  endangered  by  carrying  the  incisions  too  low.  When  the  pharynx  or 
the  oesophagus  has  been  reached,  a  sound  or  catheter  should  be  passed  through 
the  mouth  into  this  cavity,  and  pushed  forwards  so  that  its  point  may  cause 
the  walls  to  project,  and  thus  serve  as  a  guide  to  the  Surgeon.  This  must  then 
be  cut  upon,  and  the  apertiire  thus  made  in  the  gullet  enlarged,  by  means  of  a 
probe-pointed  bistoury,  to  a  sufiicient  size  to  allow  the  removal  of  the  extra- 
neous substance. 
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INJURIES  OF  THE  CHEST. 

WotrNDS  of  the  Chest  derive  their  principal  interest  and  importance  from 
the  concomitant  injury  of  the  lungs,  heart,  or  larger  blood-vessels.  "When  the 
soft  parietes  alone  are  woimded,  the  injury  differs  in  nothing  from  similar 
lesions  in  other  parts  of  the  body ;  except  that  it  is  usually  slower  in  healing. 
This  is  especially  the  case  when  the  muscular  parietes  are  furrowed  by  bullets. 
If  the  Surgeon  be  in  doubt  whether  the  cavity  of  the  chest  have  been  pene- 
trated or  not,  he  may  endeavour  to  ascertain  this  point  by  careful  examination 
with  the  finger  ;  but  he  should  never  introduce  a  probe ;  it  is  better  for  him  to 
wait  and  to  be  guided  in  his  opinion  by  the  symptoms  that  manifest  them- 
selves, rather  than,  by  probing  the  wound,  to  run  the  risk  of  converting  it  into 
what  he  dreads — a  penetrating  woimd  of  the  chest. 

INJURIES  OF  THE  LUNG. 
RuPTUKK  OF  THE  LuNG  from  external  violence  has  occasionally  been  met 
with,  more  conunonly  -with,  but  in  some  instances  without,  fracture  of  the 
ribs  or  other  sign  of  injury  to  the  thoracic  walls.  The  symptoms  and  con- 
sequences of  such  an  injury  closely  resemble,  indeed  are  identical  with,  those 
of  a  wound  of  the  lung  ;  there  being  expectoration  of  frothy  blood,  pneumo- 
thorax, perhaps  emphysema  and  subsequent  pneumonia.  Though  very  dangerous 
VOL.  r.  -p  V 
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these  injuries  are  not  necessarily  fatal ;  but  recovery  may  take  place  as  after 
au  ordinary  open  wound  of  the  lung. 

Wound  of  the  Lung  in  the  most  common  and  one  of  the  most  serious 
complications  of  injuries  of  the  chest.  It  may  occur  without  any  external 
wound,  from  the  ends  of  a  broken  rib  being  driven  inwards  upon  this  organ, 
lacerating  the  pleura  and  penetratuig  the  pulmonary  tissue;  most  frequently, 
however,  it  happens  from  a  penetratiiag  wound  of  the  chest,  by  stab  or  buUet. 

The  Symptovis  of  this  injury  are  sufficiently  well  marked.  There  is,  in  the 
first  place,  the  immediate  shock  to  the  system  that  usually  accompanies  the 
infliction  of  a  severe  injmy ;  in  this  case  amounting  to  extreme  collapse,  the 
patient  at  the  same  time  being  seized  with  considerable  difficulty  of  breathing, 
the  respiration  being  abdominal,  followed  by  much  tickling  and  irritating 
cough,  and  the  expectoration  of  fi'othy  bloody  mucus,  or  perhaps  large  quan- 
tities of  pure  blood.  If  there  be  an  external  opening,  the  air  may  pass  in  and 
out  during  the  act  of  breathing ;  and  emphysema,  pneumothorax,  or  pneu- 
monia mU  speedily  supervene.  On  auscultating  the  chest  immediately  after 
the  infliction  of  the  injury,  and  before  there  is  time  for  the  supervention  of  any 
consequences,  a  loud  rough  crepitation  will  be  distiaotly  audible  at  and  aroimd 
the  seat  of  injury. 

Complications. — The  principal  dangers  attending  a  wound  of  the  lung  arise 
from  the  Bleeding,  both  external  and  internal,  the  occurrence  of  HEemothorax, 
Emphysema,  Pneumothorax,  Pneumonia,  and  Empyema. 

1.  The  Hcemorrhage  is  usually  abundant  and  often  fatal ;  the  patient 
vomiting  or  spitting  up  a  large  quantity  of  florid  and  frothy  blood,  by  which 
he  may  be  choked.  If  it  do  not  prove  fatal  in  the  early  period  of  the  injury 
by  the  second  day,  this  bloody  expectoration  generally  ceases  in  a  great 
measure  in  the  coui-se  of  forty-eigbt  hours,  giving  way  to  sputa  of  a  more  inisty 
character.  If  the  external  wound  be  very  free,  there  may  also  be  copious 
bleeding  from  it  ;  but  not  rmfrequently  the  blood  finds  its  way  into  the 
pleural  sac  rather  than  through  the  external  aperture,  and  accumulates  in  it  ; 
and  death  may  arise  either  from  the  exhausting  efi^ects  of  this  internal  and 
concealed  haemorrhage,  or  from  sirfifocation.  Although  external  haemorrhage 
to  some  extent  is  an  almost  necessary  and  invariable  accompaniment  of  a 
wounded  lung,  yet  I  have  seen  a  laceration  in  that  organ  three  inches  in 
length,  occasioned  by  the  projection  of  broken  ribs,  which  proved  fatal  on 
the  seventh  day  by  haemothorax  and  pleuritic  effusion,  unattended  by  any 
expectoration  of  blood,  or  other  positive  sign  of  wormd  of  the  Kmg.  The 
symptoms  of  this  internal  haemorrhage,  Hcemothorax,  are  those  that  generally 
characterise  loss  of  blood,  such  as  coldness  and  i^allor  of  the  surface,  small 
weak  pulse,  and  a  tendency  to  collapse  with  increasing  dyspnoea.  The  more 
special  signs  consist  in  an  inability  to  lie  on  the  uninjured  side,  with,  in 
extreme  cases,  some  bulging  of  the  intercostal  spaces,  and  an  ecchymosed 
condition  of  the  posterior  part  of  the  woimded  side  of  the  chest.  The  most 
important  signs,  however,  are  those  that  are  furnished  by  auscultation.  As  the 
blood  gravitates  towards  the  back  of  the  chest,  between  the  posterior  wall  and 
the  diaphragm,  there  will  be  gradually  increasing  dulness  on  percussion  in 
tliis  situation,  with  absence  of  respii-atory  miu-mm- ;  the  other  portions  of  the 
lung,  however,  admitting  air  freely. 

An  ecchymosis  of  the  loins  described  by  Valentin,  and  noticed  by  Lan-ey  and 
others,  occasioned  by  the  filtration  of  the  blood  through  the  wound  or  rent  in 
the  pleura  costalis  into  the  areolar  tissue  of  the  chest,  has  been  looked  upon 
by  some  Surgeons  as  pathognomonic  of  hsemothorax  ;  its  importance,  how- 
ever, is  secondary  to  the  auscultatory  signs,  as  in  many  cases  it  has  not  been 
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met  with,  and  in  bthei'S  of  non-penetrating  wounds  of  the  chest  it  has 
occuiTed. 

2.  Emph}/smm,  or  the  infiltration  of  air  into  tlie  areolar  tissue  of  the  body, 
and  Pneumothorax,  or  the  accumulation  of  air  in  the  cavity  of  the  pleui-a,  are 
not  unfrequent  complications  of  a  wounded  lung,  although  not  by  any  means 
invai-iably  met  with.  These  accidents  more  conunonly  occur  when  tlie  external 
wound  is  small  and  oblique,  than  when  it  is  large  and  direct,  and  not  un- 
Frequeutly  happen  in  those  cases  in  which  the  lung  is   punctured  by  a 
fractm-ed  rib,  without  there  being  any  external  wound.    In  the  majority  of 
cases,  emphysema  and  pneumothorax  occur  together,  but  either  may  be  met 
with  sepai-ately.    The  mechanism  of  traiuuatic  emphysema  is  most  commonly 
as  follows.    The  costal  pleura  being  wounded  and  the  lung  injured,  at  every 
inspiration  a  qiiaiitity  of  air  is  sucked  into  the  pleural  sac,  either  through  the 
external  wound,  or,  if  none  exist,  from  the  hole  in  the  lung,  thus  giving  rise  to 
pneumothorax.    At  every  expii-ation,  the  aix-  that  thus  accumulates  in  the 
pleural  sac,  being  compressed  by  the  descent  of  the  walls  of  the  chest,  is 
pumped  into  the  areolar-  tissue  around  the  edges  of  the  wound  ;  and  if  this  be 
oblique  and  valvular,  being  unable  to  escape  wholly  through  it,  it  finds  its 
way  at  each  succeeding  respii-ation  further  into  the  lai'ge  areolar  planes,  first 
about  the  trunk,  and  neck,  and  eventually,  perhaps,  into  those  of  the  body 
generally.    Though  this  is  the  way  in  which  emphysema  usually  occurs,  it 
may  be  occasioned  otherwise.    Thus,  for  instance,  I  had  once  under  my  care  a 
woman,  who  had  extensive  emphysema  of  the  areolar  tissue  of  the  trunk  from 
fractured  ribs,  but  without  any  pneumothorax,  the  lung  having  been  wounded 
at  a  spot  where  it  was  attached  to  the  walls  of  the  chest  by  old  adhesions,  and 
the  air  having  passed  throiigh  them  into  the  areolar  tissue  of  the  body,  with- 
out first  entering  the  cavity  of  the  pleiu-a.    Hilton  has  described  a  form  of 
traumatic  emphysema  that  arises  from  the  rupture  of  an  air-cell  or  bronchus 
■without  any  external  wound.    The  air,  passing  into  the  posterior  mediastinum, 
and  finding  its  way  along  the  nerves  and  vessels  in  this  situation,  escapes 
through  the  cervical  fascia  which  closes  the  upper  part  of  the  thorax,  and  thus 
reaching  the  neck  diffuses  itself  along  the  sheaths  of  the  arteries  and  nerves, 
along  which  it  finds  its  way  into  the  limbs  ;  its  appearance  in  wliich  is  first 
indicated  by  its  extending  along  the  course  of  the  vessels. 

The  Spnptoms  of  emplnjsema  are  very  distinctly  marked.  There  is  a  puffy 
swelling,  pale,  and  crackling  when  pressed  upon,  at  first  confined  to  the 
neighbourhood  of  the  wound,  if  there  be  one  externally  ;  if  not,  making  its 
appearance  opposite  the  fractured  ribs,  and  gradually  extending  over  the  upper 
part  of  the  trunk  and  neck,  to  which  it  is  usually  limited  :  in  some  cases, 
however,  which  are  happily  rare,  the  swelling  becomes  more  general,  the  body 
being  blown  up  to  an  enormous  size,  the  featur-es  effaced,  the  movement  of 
the  Hmbs  interfered  with,  respiration  arrested,  and  suffocation  consequently 
induced ;  after  death,  air  has  been  found  in  all  the  tissues,  even  under  the 
serous  coverings  of  the  abdominal  organs.  In  traumatic  pnevmothorax  there  is 
a  diminution  or  complete  absence  of  the  respiratory  mui-mur  on  the  affected 
side,  with  a  loud  tympanitic  resonance  on  percussion,  puerile  respiration  in  the 
sound  hmg,  and  considerable  distress  in  breathing. 

3.  Pneumonia  is  an  invariable  sequence  of  wound  of  a  hmg,  and  constitutes 
one  of  the  great  secondary  dangers  of  this  injury  ;  the  inflammation  that  is 
necessary  for  the  repair  of  the  wound  in  the  organ  having  frequently  a  ten- 
dency to  extend  to  some  distance  around  the  part  injm-ed,  and  not  uncommonly 
to  terminate  in  abscess.  Traumatic  pneumonia  resembles  in  all  its  symptoms, 
auscultatory  as  well  as  general,  the  idiopathic  form  of  the  disease.    Tliere  are 
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the  same  crepitation,  dulnesH  on  percussion,  and  absence  of  respiratory  murmur 
as  liepatisation  advances  ;  with  rusty  spixta,  much  tinged  with  blood  in  the 
early  stages.  It  differs,  however,  from  the  idiopathic  form  in  ha^nng  less 
tendency  to  diffuse  itself  throughout  the  lung,  and  in  being  limited  to  the 
neighbourhood  of  the  part,  and  to  the  side  that  is  injured.  Hence  it  may 
occur  in  any  part  of  the  lung — the  upper  and  middle  lobes — and  only  invades 
the  base  of  the  organ  if  that  happen  to  be  the  seat  of  wound.  It  has  also  a 
greater  tendency  than  the  idiopathic  form  to  terminate  in  abscess,  which,  how- 
ever, is  often  dependent  on  the  lodgment  of  some  foreign  body,  such  as  a 
piece  of  wadding  or  clothing,  in  the  substance  of  the  organ.  Traumatic 
pneumonia  is  also  usually  an  inflammation  of  a  more  sthenic  character  than 
that  form  of  the  disease  which  arises  from  constitutional  causes,  and  is  attended 
by  more  acute  and  active  febrile  disturbance. 

4.  Pleurisy  and  Empyema. — Whenever  the  pleura  is  wounded,  whether  it  be 
by  a  fractured  rib,  or  by  direct  open  wound,  and  whether  the  lung  be  injured 
or  not,  pleurisy  necessarily  sets  in,  and  the  repair  of  the  injury  in  the  serous 
membrane  is  effected  by  the  effusion  of  lymph,  which,  in  all  cases  in  which 
the  pulmonic  pleiira  is  injured,  and  hence  in  all  cases  of  wounded  lung,  causes 
adhesions  between  it  and  the  costal  plem-a,  and  thus  obliterates  to  a  certain 
extent  the  serous  sac.  If  this  inflammation  run  too  high,  if  the  constitution 
be  unsound,  or  if  blood  or  a  foreign  body  be  lodged  in  the  cavity  of  the  pleura, 
effusion,  often  to  a  very  considerable  extent,  will  take  place.  The  effused  fluid 
is  usually  turbid  serum,  full  of  flakes  of  lymph,  which  often  adheres  in  large 
layers  to  the  inside  of  the  chest-wall.  It  is  generally  mixed  with  bload  from 
the  wounded  lung.  TMs  effusion  will  take  place  very  raj)idly,  so  as  to  half  fiE 
one  side  of  the  chest  ia  three  or  four  days.  Eventually,  suppuration  may  take 
place.  The  existence  of  these  effusions  of  serum  and  pus  mixed  up  with  lymph 
and  blood,  may  be  recognised  by  the  ordinary  auscultatory  signs  ;  dulness  on 
percussion  and  absence  of  respiratory  murmur  at  the  lower  and  posterior  parts  of 
the  chest,  up  to  a  level  that  has  a  gradual  tendency  to  ascend,  and  that  varies 
according  as  the  patient  is  upright  or  recumbent,  with  segophony  at  the  upper 
part  of  the  lung,  until  at  last,  the  whole  side  of  the  chest  being  filled  with 
fluid,  there  are  complete  absence  of  all  breath  and  voice  sounds,  with  increase 
of  size  on  measurement,  bulging  of  the  intercostal  spaces,  compression  of  the 
lung  against  the  spine ;  and,  if  the  left  pleura  be  filled,  displacement  of  the 
heart  towards  the  right  side  ;  if  the  right  pleura  be  the  seat  of  the  accumula- 
tion, descent  of  the  liver  below  its  normal  level.  .When  the  pleuritic  effusion 
and  extravasation  reach  such  a  pitch  as  this,  there  is  necessarily  great  dyspnoea, 
and  death  wiU.  usually  speedily  ensue. 

Collapse  of  the  Lung  in  wounds  of  the  chest,  conseq^uent  upon  the  action 
of  the  atmospheric  pressure  on  the  outside  of  the  organ,  has  been  more 
frequently  spoken  about  than  seen.  The  chest  may  be  largely  opened,  and 
the  full  pressure  of  the  atmosphere  allowed  to  act  on  the  outer  siu'face  of  the 
lung,  and  yet  no  collapse  of  this  organ  takes  place.  The  limg  in  such  cases 
may  be  seen  rising  and  falling  at  the  bottom  of  the  wound.  When  collapse  of 
the  limg  occurs  in  the  early  stage,  it  is,  I  believe,  owing  to  compression  by  the 
air  sucked  into  the  cavity  of  the  pleura  by  pneumothorax.  In  the  latter  stages, 
it  may  be  due  to  compression  by  hfemothorax  or  empyema. 

The  Prognosis  in  woimds  of  the  lungs  is  necessarily  extremely  imfavourable, 
but  less  so  than  that  of  similar  injuries  of  most  of  the  other  viscera.  The 
danger  wHl  depend  greatly  upon  the  mode  of  infliction  of  the  wound  and  its 
extent.  If  the  kmg  be  wounded  by  the  sharp  end  of  a  broken  rib,  recovery 
usuaUy  ensues.    Punctured  wounds  of  the  chest,  penetrating  the  lungs,  are 
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always  very  serioiis  ;  but  here  the  danger  will  depend  partly  ou  the  depth  of 
penetration,  pai-tly  on  the  size  of  the  instrument  that  occasions  the  wound. 
The  nearer  the  wound  penetrates  to  the  root  of  the  lungs,  the  greater  is  the 
danger  from  haemorrhage  by  the  implication  of  the  lai-ger  vascular  trunk. 
Gun-shot  woiuids  of  the  chest  are  far  more  dangerous  than  stabs,  owng  partly 
to  the  laceration  attendant  on  a  buUet-wound,  but  especially  to  the  lodgment 
of  the  bullet  or  other  foreign  bodies,  that  so  commonly  occui's  in  these  injuries. 
Guthi-ie  states,  that  more  than  half  of  those  who  are  shot  tlu'ough  the  chest 
die.  Al'ter  the  battle  of  Toulouse,  of  106  such  cases,  nearly  haK  died  ;  and  of 
40  cases  at  the  Hotel  Dieu,  20  died.  Of  147  penetrating  gun-shot  wounds  of 
the  chest  occiming  in  the  Crimean  War  in.  the  British  army,  120  died  ;  and 
Mouat  and  Wyatt  state  that,  of  200  cases  of  peneti-ating  wounds  of  the 
chest  occiu'ring  in  the  Russian  army  at  the  siege  of  Sebastopol,  and  treated  at 
Simpheropol,  only  3  recovered.  The  Russian,  surgeons,  however,  do  not  bleed 
in  these  cases,  but  use  digitalis  instead.  The  great  danger  and  principal  cause 
of  death  in  these  injuries  is  imquestionably  the  htemorrhage  that  ensues.  This 
may  prove  immediately  fatal  if  one  of  the  larger  pulmonary  vessels  be  divided. 
As  the  bleeding  is  most  abundant  at  and  shortly  after  the  receipt  of  the  wound, 
Hennen  states  that,  if  the  patient  survive  the  tliii-d  day,  great  hopes  may  be 
entertained  of  his  recovery.  After  this  period,  the  chief  source  of  danger  is 
the  occm-rence  of  inflammation  of  the  lungs  and  pleiu?a,  the  extent  and  severity 
of  which  are  greatly  increased  in  gun-shot  injuries  by  the  frequent  lodgment 
of  foreign  bodies  within  the  chest.  The  immediate  cause  of  death  at  this 
stage  is  undoubtedly  the  accvimulation  of  inflammatory  effusion  in  the  pleural 
cavity,  as  the  dii-ect  consequence  of  the  pleurisy  developed  by  the  injury.  This 
effusion  is  often  very  rapid,  and  may  prove  fatal  from  the  fourth  to  the  eighth 
day.  Emphysema  is  seldom  a  dangerous  complication,  though  it  may  become 
so  if  very  extensive  and  allowed  to  increase  unchecked. 

If  both  hmgs  be  wounded  at  the  same  time,  the  result  is  almost  inevitably 
fatal,  either  by  the  abimdant  haemorrhage  suffocating  or  exhausting  the  patient, 
or  else  by  induction  of  as]Dhyxia  in  consequence  of  air  being  drawn  into  both 
the  pleural  sacs,  and  thus,  by  compressing  the  lungs,  arresting  respiration. 
This,  however,  does  not  necessarily  result ;  and  there  are  a  suflicient  number 
of  cases  on  record  of  recoveries  after  stab  or  bullet-woimds  traversing  both  sides 
of  the  chest,  to  show  that  collapse  of  the  lungs  and  consequent  asphyxia  does 
not  necessarily  result  from  this  double  injury,  which  indeed  has  also  been 
determined  experimentally  on  animals  by  Cruveilhier. 

The  Treatment  of  wounds  of  the  chest,  implicating  the  lungs,  must  have 
reference  to  various  sources  of  danger  that  have  just  been  indicated. 

The  Local  Treatment  is  of  a  very  simple  character.  If  the  woimd  have  been 
made  by  a  biillet,  all  foreign  bodies  that  are  within  reach  should  be  extracted. 
If  there  be  any  difficulty  in  doing  this,  it  may  be  necessary  to  enlarge  the 
aperture  and  then  to  remove  them  ;  but  the  Surgeon  must  not  go  too  deeply 
or  perseveringly  in  search  of  them,  lest  he  excite  more  iiTitation  than  the 
foreign  body  would.  Light  water-dressing  should  then  be  applied,  no 
attempt  being  made  to  close  the  aperture,  so  that  the  escape  of  any  ex- 
traneous substance  that  may  have  been  left,  or  of  extravasated  blood,  may 
not  be  interfered  with. 

If  the  wound  be  a  clean  pvmcture,  withoiit  escape  of  air  or  much  haemor- 
rhage, the  edges  may  be  brought  together  and  closed  by  means  of  stitclies 
plasters,  and  collodion,  so  that  the  bleeding  may  be  aiTested,  and  the  patient 
enabled  to  breathe  with,  more  ease.     Should  the  wound  be  large  and  deep 
blood  and  air  issuing  freely  through  it  from  the  injured  hmg,  it  should 
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not  be  closed,  but  the  patient  sliould  be  laid  on  the  wounded  Bide,  and 
a  piece  of  water-dressing  api^lied,  otherwise  emphysema  or  hajmothorax  will 
certainly  occur.  In  either  case,  the  wall  of  the  chest  on  the  injured  side 
should  be  fixed  by  long  and  broad  strips  of  plaster,  an  aperture  being  left 
between  the  strips  opposite  to  the  seat  of  injmy.  Mouat  states  that  the  best 
results  have  followed  this  practice  in  the  army. 

In  wounds  of  the  chest- walls,  the  intercostal  arteries  usually  seem  to  escape  ; 
or  at  least,  if  wounded,  they  do  not  bleed  in  a  troublesome  manner.  Should 
profuse  haemorrhage  occur  from  this  source,  I  believe  that  the  only  safe  mode 
of  arresting  it  is  to  open  up  the  wound,  and,  if  necessary,  to  enlarge  it  so  as  to 
reach  the  bleeding  vessel.  Should  tliis  fail,  compression  must  be  trusted  to. 
An  infinity  of  devices  have  been  recommended  for  the  suppression  of  this  kind 
of  haemorrhage  ;  but  they  are  for  the  most  part  more  ingenious  than  useful 
and  but  little  aj)plicable  to  practice,  and,  indeed,  the  complication  is  so  rare 
in  chest -wounds,  that  it  is  needless  to  describe  tliem. 

Wounds  of  the  internal  mammari/  artery  are  of  rare  occurrence,  considering 
its  exposed  situation.  They  may,  however,  occur  if  the  chest  be  penetrated 
in  front  tbrougli  the  intercostal  spaces  or  costal  cartilages.  The  danger  in 
these  cases  is  from  the  hsemorrhage  taking  place  slowly  into  the  anterior 
mediastinum,  or  one  of  the  pleurae,  without  any  external  bleeding  revealing 
the  mischief  that  is  going  on  within.  If  the  wound  of  the  vessel  be  ascer- 
tained, an  attempt  should  be  made,  by  enlarging  the  external  apertiire,  to 
seize  and  ligature  the  bleeding  ends,  ciitting  directly  down  upon  them 
through  the  injiired  intercostal  space  ;  or  the  vessel  might  even  be  followed 
beneath  one  of  the  costal  cartilages,  if  necessary,  by  cutting  through  this. 
Should  much  blood  have  already  been  extravasated,  this  must  be  removed 
through  the  external  wound,  by  the  introduction  of  a  female  catheter,  or  by 
the  application  of  a  cupping-glass  over  it,  and  the  case  then  treated  like  one 
of  effusion  into  the  chest. 

In  the  ConstitiUional  Treatment  of  these  injuries,  the  first  indication  consists 
in  diminishing  the  quantity  and  force  of  the  blood  circulating  tlorough  the 
lungs,  and  thus,  by  lessening  the  impulse  of  the  heart  and  increasing  the 
tendency  for  the  blood  to  coagulate  in  the  spongy  pulmonary  tissue  and  smaller 
vessels,  to  endeavour  to  arrest  the  haemorrhage  from  these  organs.  The  patient 
must  be  kept  lying  on  the  injured  side,  and  have  nothing  but  ice  and  barley-water 
allowed.  If  the  haemorrhage  have  been  very  abimdant,  the  collapse  and  faint- 
ing consequent  upon  the  excessive  loss  of  blood  may  tend  to  induce  a  natural 
cessation  of  the  bleeding,  which  thus  often  spontaneously  ceases  on  the  suj)er- 
vention  of  syncope.  Should  the  haemoptysis,  however,  continue  or  return  from 
time  to  time,  what  should  be  done  1  Here  a  very  considerable  discrepancy  of 
opinion  exists  amongst  Sui'geons  ;  the  question  at  issue  being  whether  vene- 
section should  be  adopted  with  the  view  of  restraining  the  haemorrhage,  or  the 
patient  be  treated  by  rest,  low  diet,  ice,  digitalis,  &c.  Up  to  a  very  recent 
period,  viz.,  the  close  of  the  Crimean  war,  the  most  experienced  Sivrgeons  were 
unanimous  in  their  opinion,  that  the  patient's  safety  lies  in  free  and  repeated 
venesection.  John  BeU,  Hennen,  and  Guthrie,  all  concur  in  urging  the  necessity 
of  free  venesection  so  as  to  keep  down  the  action  of  the  heart  and  arteries. 
Whenever  this  rises  and  the  cough  or  hasmoptysis  retirms,  recourse  should  be 
had  to  the  lancet.  In  the  Crimean  campaign,  Macleod  states,  that  "  those  cases 
did  best  in  which  early,  active,  and  repeated  bleedings  wei-e  had  recourse  to." 
In  the  official  Report  of  the  Medical  and  Surgical  History  of  the  War  in  the 
Crimea,  venesection  is  advocated  with  eqixal  decision  as  a  means  of  arresting 
hajmoptysis.    The  writers  state  :  "  When  haemoptysis  to  any  considerable  or 
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dangerous  extent  is  present,  venesection  for  tlie  rapid  induction  of  syncope 
seems  not  only  allowable  but  seems  to  afford  the  only  chance  of  safety,  and 
may  even  require  to  be  repeated."  However  paradoxical  or  even  irrational 
it  might  at  first  sight  appear  to  endeavoiir  to  restrain  one  hajmorrhage 
by  establishing  another,  yet  the  practice  seemed  established  as  the  result 
of  experience,  and  its  good  effects  could  be  explained  by  the  sudden  induction 
of  syncope  by  the  venesection,  giving  time  for  the  sealing  up  of  the  pulmonary 
vessels  by  the  coagulation  of  blood  within  them. 

But,  although  this  was  the  practice  up  to  a  comparatively  recent  period,  the 
views  of  military  Surgeons  on  this  point  seem  now  to  have  undergone  a  complete 
change  ;  and  the  experience  derived  from  the  great  war  of  the  rebellion  in 
America  and  from  the  Maori  war  in  New  Zealand,  has  led  to  the  promulgation 
of  different  doctrines  and  the  adoption  of  a  different  line  of  practice. 

In  America,  venesection  appears  to  have  been  generally  abandoned,  and 
reliance  was  placed  on  rest,  cold,  and  opium  for  the  suppression  of  haemor- 
rhage, and  this  practice  is  said  to  have  been  generally  satisfactory.  In  New 
Zealand,  Mouat  states  that  bleeding  had  been  almost  entirely  discarded. 

Thus  it  -will  be  seen  that  the  practice  of  the  modem  school  of  military 
surgery,  with  respect  to  the  employment  of  venesection  in  the  early  stages  of 
woimds  in  the  limgs  with  the  view  of  repressing  hsemon-hage,  is  diametrically 
opposed  to  that  which  was  adopted,  apparently  with  great  success,  up  to  the 
time  of  the  Ciimean  war.  It  is  difficult,  indeed  impossible,  for  me  to  explain 
the  cause  of  the  change  of  opinion  and  of  practice. 

In  civil  practice,  I  think  that,  if  the  patient  be  young  and  strong,  if  the 
haemoptysis  be  not  so  copious  as  immediately  to  threaten  life  and  the  dyspnoea 
great,  relief  will  be  afforded,  and  the  chance  of  severe  secondary  inflammation 
lessened,  by  one  free  venesection.  But  I  do  not  think  that  this  ought  to  be 
repeated  unless  at  a  later  stage  to  combat  inflammation  and  to  relieve  dyspnoea 
arising  from  the  engorged  state  of  the  limg. 

If  the  patient  survive  the  third  day,  the  danger  to  be  apprehended  is  no 
longer  from  haemorrhage,  but  from  inflammation  of  the  lungs  and  pleuritic 
effusion.  If  the  inflammation  be  confined  to  the  lungs,  and  be  attended  by 
much  dyspnoea,  venesection  will  often  give  much  relief.  But  when  the  dyspnoea 
arises  from  pleuritic  effusion,  bleeding  must  necessarily  be  useless,  and  in  some 
cases  would  be  decidedly  injurious  by  still  further  weakening  the  powers  of 
the  patient.  The  inflammation  must  also  be  combated  by  a  rigid  diet,  and 
by  the  administration  of  salines  and  antimonials.  In  fracture  of  the  ribs  with 
wounded  lung,  the  same  line  of  treatment  requires  to  be  adopted  ;  but  when 
the  accident  occurs  in  elderly  people,  we  may  advantageously  substitute  calomel 
and  opium,  or  ammonia  and  senega,  for  the  antimonials. 

If  extravasation  of  blood  into  the  pleura  be  going  on,  its  further  effusion 
must,  if  possible,  be  arrested  by  the  same  means  that  are  adopted  for  the 
stoppage  of  external  haemorrhage.  When  the  bleeding  has  been  checked  in 
this  way,  the  blood  must  early  be  let  out  from  the  pleural  sac  ;  for,  if  it  be 
allowed  to  remain  there,  iff  will  speedily  putrefy,  giving  rise  to  extensive 
formation  of  pus  in  the  cavity.  In  order  to  prevent  this  occuiTence,  the 
wound  should  be  opened  freely  with  a  probe-pointed  bistoury  at  the  fifth  or 
sixth  day  after  the  injury,  so  that  the  blood  may  be  discharged.  If  it  do  not 
readily  come  away,  a  cupping-glass  may  be  applied  over  the  apertiire,  and  thus 
it  may  be  withdrawn.  Should,  however,  the  htcmorrhage  continue  notwith- 
standing the  employment  of  the  means  indicated,  Guthrie  advises  that  the 
wound  should  be  closed,  so  that  the  blood  that  flows  into  the  pleural  sac  may, 
by  accumulating  in  this,  compress  the  lungs,  and  thus  arrest  the  further  escape 
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of  blood  from  the  wounded  vessels  ;  the  patient  at  the  same  time  should  be 
made  to  lie  on  the  injured  side,  in  order  to  increase  the  pressure  exercised 
upon  the  wounded  and  bleeding  organ.  On  the  sixtli  or  eighth  day  the  chest 
should  be  tapped,  or  the  woimd  opened  again,  in  order  to  evacuate  the  extrava- 
sation, and  prevent  its  acting  as  an  iiTitant  to  the  pleui-a,  or,  by  permanently 
compressing  and  condensing  the  lung,  rendering  tliis  useless. 

In  all  cases  of  piu-uleut  effusion  into  the  chest,  Gutluie  advLses,  with  good 
reason,  that  tapping  should  be  early  performed,  in  order  that  the  lung  may 
not  be  draAvn.  down  by  false  membranes  in  such  a  manner  as  to  be  unable 
to  exjjand,  which  would  lead  to  permanent  flattening  of  the  side  and  impair- 
ment of  respiration. 

If  any  extraneous  body,  such  as  a  bullet,  a  piece  of  wadding,  or  of  clothing, 
have  penetrated  too  deeply  into  the  chest  to  be  readily  extracted  through  the 
external  wound,  it  would  not  be  safe  to  make  incisions  or  exploratory  researches* 
with  a  view  of  extracting  it ;  for,  though  its  presence  would  increase  the 
patient's  danger,  yet  attempts  at  extraction  would  not  only  add  to  this,  but 
would  in  all  probability  be  fatal.  In  many  cases,  bodies  so  lodged  form 
an  abscess  around  them,  are  loosened,  and  eventually  are  spat  up,  or  appear 
at  the  external  wound.  In  other  cases,  they  remain  permanently  fixed  in  the 
chest,  becoming  enveloped  in  a  cyst,  and  so  remaining  for  years,  without 
producing  irritation.  In  this  way  Heunen  states  that  a  bullet  has  been 
lodged  in  the  chest  for  upwards  of  twenty  years  ;  and  Vidal  mentions  a  man 
who  lived  for  fifteen  years  with  the  broken  end  of  a  foil  in  his  chest,  which, 
after  death,  was  found  sticking  in  the  vertebrae,  and  stretching  across  to  one  of 
the  ribs. 

The  Treatment  of  Emphysema  consists  of  little  in  addition  to  what  is  called 
for  by  the  wounded  lung.  In  many  cases,  indeed,  the  air  becomes  rapidly 
absorbed,  %vithout  the  necessity  of  any  local  interference.  In  others,  again, 
the  pressure  of  a  bandage  may  be  required.  If,  however,  the  emphysema  be 
so  extensive  as  to  interfere  with  respiration,  the  external  wound  must  be  fi-eely 
opened,  and  scarification  made  into  the  areolar  tissue,  so  as  to  give  exit  to  the 
air.  I  doubt  whether  emphysema  alone  can  ever  prove  fatal.  If,  however, 
both  sides  of  the  chest  be  opened,  it  is  possible  that  the  accompanying  pneu- 
mothorax may  so  interfere  with  the  du.e  expansion  of  the  lung,  as  to  produce 
an  asphyxial  condition  that  may  end  in  death. 

Hernia  of  the  Lung,  or  Pneumatocele. — Hernia  of  the  lung  is  an 
aftection  of  extremely  rare  occurrence.  It  consists  in  the  protrusion  of  a  portion 
of  this  organ  at  some  part  of  the  thoracic  walls,  so  as  to  form  a  tiunour  under 
the  skin.  It  has  most  frequently  been  met  with  after  an  external  wound  under 
the  cicatrix  of  which  the  hernial  swelling  has  appeared  ;  but  it  has  been  known 
to  occur  fi'om  fractui-ed  ribs  without  any  wound,  and  even  fi'om  violent  strain- 
ing dui-ing  labovu'.  In  these  cases  it  is  probable  that,  the  iirtercostal  muscles 
and  costal  pleui'a  having  been  divided  or  ruptured  by  the  efforts  of  the  patient, 
and  not  having  united  .  afterwards,  the  lung  has,  during  expiration,  gradually 
insinuated  itself  into  the  aperture  so  formed,  until  at  last  the  hernial  tumoui- 
has  appeared. 

This  protrusion  may  take  jalace  at  any  part  of  the  thoracic  paiietes ;  tliiis 
Velpeau  has  observed  it  in  the  supraclavicular  region  of  a  girl ;  but  most 
commonly  it  occurs  on  one  or  other  side  of  the  chest.  The  tumoiu-  may  attain 
a  large  size  ;  I  have  heard  Velpeau  state  that  he  has  seen  one  haK  as  large  us 
the  head.    It  does  not  appear  to  shorten  life. 

The  only  case  that  has  fallen  imder  my  own  observation  is  one  that  I  .saw 
in  1839,  in  Velpeau's  wards  at  La  Cliaritc  ;  and  as  the  signs  of  the  afl'ectiou 
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were  weU  lUcU-ked  m  this  case,  I  may  brielly  relate  it,  from  notes  taken  at  the 
time.  A  man  tweuty-nine  years  of  age,  left-handed,  received  in  a  duel  a 
sword- wound  at  the  inner  side  of,  and  a  little  below,  the  left  nipple  ;  he  lost 
a  considerable  quimtity  of  blood,  but  did  not  spit  up  any.  The  wound  healed 
in  about  a  fortnight,  shortly  after  which  he  noticed  the  tumom-,  for  which  he 
was  admitted  three  months  and  a  ludf  after  the  receipt  of  the  injury.  On 
examination,  an  indurated  cicatrix  about  half  an  inch  in  length  was  found  a 
Uttle  below,  and  to  the  inner  side  of,  the  left  nipple.  On  inspiring  or  cough- 
ing, a  soft  tmuour  of  about  the  size  of  an  egg  appeiu-ed  immediately  underneath 
the  cicatrix,  which  it  raised  up  ;  it  subsided  nnder  pressure,  or  when  the 
patient  ceased  to  inspire  or  to  cough  ;  and  its  protrusion  might  be  prevented 
by  pressing  the  finger  fii-mly  on  the  part  where  it  appeared,  when  a  depression 
was  felt  in  the  intercostal  muscles.  If  the  fingers  were  slid  obliquely  over  the 
tumoiu',  it  yielded  a  fine  and  distinct  crepitation,  exactly  resembling  that  pro- 
duced by  compressing  a  healthy  limg,  and  the  spongy  tissue  of  the  organ  could 
be  distinguished.  On  applying  the  eai',  a  fine  cracking  and  rubbing  sound  was 
distinctly  perceived  ;  the  tumour  was  resonant  on  percussion.  The  portion  of 
protruded  lung  did  not  appear  to  re-enter  the  chest  on  expii-ation,  but  was 
firmly  fixed  in  its  new  situation.  No  treatment  was  adopted  in  the  case,  nor 
does  any  appear  admissible  in  similar  instances. 

The  only  aflection  with  which  a  hernia  of  the  lung  can  be  confounded,  is  a 
circumscribed  empyema  which  is  making  its  way  through  the  walls  of  the 
chest.  Here,  however,  the  dulness  on  percussion,  and  the  absence  of  respira- 
tory murmiu"  and  of  crackling  imder  the  fingers,  will  readily  enable  the 
Surgeon  to  make  the  diagnosis. 

It  occasionally  happens  in  extensive  woimds  of  the  chest  that  a  portion  of  the 
lung  protrudes  during  efforts  at  expiration.  If  the  wound  be  fi-ee,  the  protruded 
lung  may  return  on  jpressure,  or  during  inspii'ation.  If  left  imreturned,  it  soon 
becomes  livid  and  gangrenou.s  ;  in  these  circumstances  it  may  be  removed 
by  the  knife  or  ligature  ;  but  Guthiie  advises  that  the  protruded  part  should 
never  be  separated  from  the  pleura  costalis  by  which  it  is  surrounded  at  its 
base,  so  that  the  cavity  of  the  thorax  may  not  be  opened  ;  the  woimd  must 
then  be  closed  in  the  usual  way. 

WOUNDS  OF  THE  HEART  AND  LARGE  VESSELS. 

Injury  of  the  Pericardium. — The  Pericardium  may  be  injured  without 
the  heart  being  woimded  ;  by  stabs,  by  gun-shot  violence,  or  by  severe  con- 
tusions of  the  chest.  In  injuries  such  as  these,  inflammation  is  set  up,  and  the 
ordinary  auscultatory  signs  of  pericarditis,  such  as  friction  or  crealdng  sounds, 
with  drdness  on  percussion,  are  distinctly  perceptible.  When  blood  is  effused 
into  the  pericardial  sac,  these  morbid  soimds  may  be  absent ;  but  the  heart's 
impulse  is  weak,  and  the  circulatory  sounds  distant,  the  layer  of  blood  pre- 
venting, as  Guthrie  has  pointed  out,  the  contact  of  the  pericardial  surfaces, 
and  thus  interfering  with  the  production  of  those  sounds  which  are  dependent 
on  this  contact. 

Wounds  of  the  Heart  are  generally  at  once  fatal,  from  the  sudden  loss  of 
blood  and  the  severe  shock  that  the  patient  sustains.  There  are  many  cases  on 
record,  however,  of  persons  who  have  walked  or  run  some  considerable  distance 
after  receiving  a  woimd  in  the  heai't,  before  falling  down  dead.  Ollivier  and 
Sanson  have  collected  29  cases  of  penetrating  wounds  of  the  heart,  which  did 
not  prove  fatal  in  the  first  forty-eight  hours  after  the  receipt  of  the  injuiy.  On 
analysing  these,  it  would  appear  that  the  rapidity  of  death  depends  greatly  on 
the  direction  of  the  wound  and  the  part  of  the  organ  injm-ed.    When  the 
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woiuicl  is  pai-allel  to  the  axis  of  the  heart,  it  is  not  so  speedily  fatal  as  wlieu  in 
a  transverse  direction,  and  wounds  of  the  auricle  are  more  immediately 
followed  hy  death  than  those  of  the  ventricle  ;  the  irregular  contraction  of  the 
diflerent  planes  of  muscular  fibre  that  enter  into  the  foi-mation  of  the  wall  of 
the  ventricle  tending  to  obstruct  the  free  passage  of  the  blood  through  the 
wound,  and  perhaps  to  close  it  entirely.  The  size  of  the  woimd,  however,  wiU 
necessarily  influence  the  result  more  materially  than  its  direction.  Without 
referring  to  numerous  cases  recorded  by  the  older  Surgeons,  there  are  a  suffi- 
cient number  of  instances  reported  by  modem  wiiters  to  prove  that  an  indi- 
vidual may  live  for  many  days,  and  even  recover  altogether  from  the  effects  of 
a  woimd  by  which  the  cavities  of  the  heart  have  been  penetrated,  although 
with  a  foreign  body  lodged  in  them.  Thus  Ferrus  relates  the  case  of  a  man 
who  lived  for  twenty  days  with  a  skewer  traversing  the  heart  from  side  to 
side.  Davis  and  Steward  found  a  piece  of  wood,  three  inches  long,  in  the 
right  ventricle  of  a  boy,  who  lived  five  weeks  after  the  accident  had  happened  ; 
Latour  records  the  case  of  a  soldier  who  lived  for  six  years  after  being  wounded 
with  a  musket-baU  in  the  side,  and  in  the  right  ventricle  of  whose  heart  the 
bullet  was  found  lodged,  lying  against  the  septum  ;  and  Camochan  relates  a 
case  in  which  the  wounded  man  survived  eleven  days  with  a  bullet  deeply 
lodged  in  the  substance  of  the  apex  of  the  heart. 

From  the  inquiries  of  Ollivier  it  would  appear  that  the  right  ventricle  is  more 
frequently  wounded  than  the  left ;  next,  the  apex  or  base  of  the  heart ;  then 
the  right  auricle  ;  and  least  frequently  the  left  auricle. 

The  Signs  of  an  injiiry  of  the  heart  that  is  not  immediately  fatal,  are  not 
very  positive.  The  htemorrhage,  the  direction  of  the  woimd,  the  dyspnoea,  the 
extreme  anxiety,  syncope,  and  irregularity  with  smallness  of  the  pulse,  indicate 
the  probable  nature  of  the  mischief.  The  most  important  information,  how- 
ever, is  to  be  derived  from  auscultation  ;  the  occurrence  of  friction,  or  some 
other  abnormal  sound,  with  absence  of  impulse,  and  increased  dulness  on  per- 
cussion over  the  region  of  the  heart,  may  point  to  the  seat  of  the  injury. 

EuPTURES  OF  THE  Heart  FROM  EXTERNAL  VIOLENCE,  -wdthout  penetrating 
wound  of  the  chest,  are  not  of  frequent  occurrence.  Gamgee  has,  however, 
collected  27  published  cases  of  this  accident.  On  analysing  these  he  finds  that, 
in  at  least  one  half  of  the  cases,  the  pericardium  was  intact;  12  of  the  ruptures 
were  on  the  right,  10  on  the  left  side.  The  right  ventricle  was  ruptured  in  8, 
and  the  left  in  3  cases  ;  whereas  the  left  auricle  was  torn  in  7,  and  the  right 
only  in  4  instances.  Death  is  usually  nearly  instantaneous,  though  there  are 
instances  on  record  in  which  the  patient  has  made  some  exertion  after  the  rup- 
ture had  taken  place,  and  has  even  lived  for  several  hours.  In  a  case  of  rupture 
of  the  right  auricle  recorded  by  Rust,  the  patient  survived  fourteen  hours.  In 
most  of  the  recorded  cases,  the  injury  occasioning  the  ruptirre  was  directly 
applied  to  the  region  of  the  heart.  But  instances  are  not  wanting  in  wliich  this 
organ  has  been  found  ruptured  through  one  or  both  ventricles  or  in  one  of  the 
auricles,  without  any  evidence  of  direct  injury  in  the  cardiac  region — the  patient 
having  fallen  i;pon  his  head  or  shoulders,  or  having  been  merely  thrown  forcibly 
to  the  groimd  with  serious  injury  to  the  lower  extremities.  In  some  of  these 
cases,  there  is  reason  to  believe  that  the  rupture  was  produced  by  the  spasmodic 
violence  of  the  contractions  of  the  heart,  under  the  influence  of  great  mental 
emotion  or  fear.  The  only  case  that  has  occurred  in  my  practice  was  that  of  a 
man  brought  into  the  Hospital  dead,  having  fallen  from  the  top  of  a  cart.  The 
right  shoulder  was  bruised,  and  the  clavicle  broken — sho\ving  cleaiiy  that 
he  had  pitched  on  that  side  :  there  was  no  other  bruise  about  the  body,  or 
evidence  that  the  wheels  had  passed  over  him.    On  examination,  the  liver  was 
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found  extensively  torn,  in  fact  smashed,  and  the  pericardium  was  distended 
with  blood— there  being  a  triangular  ragged  apertiu'e  at  the  anterior  part  of  the 
aiu-icular  appendage  of  the  left  auricle,  through  which  it  had  escaped. 

Wounds  op  the  Aorta  and  Vkna  Cava  are  as  fatal  as  those  of  the  heart 
itself.  Heil  has,  however,  recorded  a  case  in  Avhich  the  patjent  recovered 
and  lived  for  a  twelvemontli,  after  receiving  a  stab  that  penetrated  the  ascend- 
ing aorta. 


CHAPTEE  XXVII. 


INJURIES  OF  THE  ABDOMEN  AND  PELVIS. 


INJURIES  OF  THE  ABDOMEN  AND  ABDOMINAL  VISCERA. 

Injuries  of  the  Abdomen  are  of  frequent  occurrence.  They  may  be  divided 
into  Contusions  of  the  Abdomen,  with  or  without  Ruptiure  of  Internal  Organs  ; 
into  Non-penetrating  Wovmds,  and  into  Penetrating  Woimds,  either  uncompli- 
cated, or  conjoined  with  Injury  or  Protrusion  of  some  of  the  Organs  contained 
in  this  cavity. 

Contusions  of  the  Abdominal  Walls  from  blows  or  kicks  usually  ter- 
minate ■WT.thout  serious  inconvenience,  but  in  some  cases  are  followed  by  peri- 
tonitis of  a  very  acute  character,  which  may  prove  fatal. 

In  other  cases,  again,  the  abdominal  muscles  may  be  ruptured,  although  the 
skin  may  remain  tmbroken.  A  man  was  admitted  under  my  care  into  the 
Hospital,  having  received  a  blow  from  the  buffer  of  a  railway  carriage  upon  his 
abdomen.  He  complained  of  great  pain  at  one  spot ;  and,  on  examination 
after  death,  we  found  the  rectus  muscle  torn  across  without  injuiy  either  to  the 
integuments  or  the  peritoneum.  If  the  patient  live,  an  injiiry  of  this  kind  is 
apt  to  be  followed  by  atrophy  of  the  muscular  substance,  and  perhaps  by  the 
occurrence  of  a  ventral  hernia  at  a  later  period.  Occasionally  the  contusion  is 
followed  by  abscess  in  the  abdominal  wall,  which  has  a  tendency  to  extend 
Avidely  between  the  muscular  planes.  These  abscesses  should  be  opened  early, 
lest  they  burst  into  the  peritoneal  cavity  and  occasion  fatal  inflammation. 

Buffer- Accidents. — A  contusion  of  the  abdomen  is  often  associated  with 
Rupture  of  some  of  the  Viscera.  In  military  practice  these  internal  injuries  are 
met  with  in  the  so-called  "wind-contusions  ;"  in  civil  practice  they  commonly 
result  from  blows,  kicks,  the  passage  of  a  cart-wheel  over  the  abdomen,  or  the 
squeeze  of  the  body  between  the  buifers  of  two  railway  carriages.  These 
^'Buffer-accidents"  are  of  common  occurrence  in  hospital  practice,  resulting 
usiially  from  the  carelessness  of  railway  guards  and  jjorters,  who,  trying  to  pass 
between  carriages  in  motion,  are  cauglit  and  squeezed  between  the  buffers.  In 
these  cases  the  most  fearful  internal  injuries  occur,  often  mthout  an  external 
wound.  A  man  was  admitted  under  my  care  into  University  College  Hospital, 
in  whom  the  liver,  stomach,  spleen,  and  kidneys,  were  crushed  and  torn  ;  the 
heart  was  bruised,  being  ecchymosed  on  its  surface,  and  one  of  the  hmgs  lace- 
rated, without  there  being  any  rupture  or  bruise  of  the  skin  or  fracture  of  the 
ribs.  In  this  way  any  of  the  abdominal  organs  may  be  torn  or  contiLsed,  the 
particular  one  injured  depending  on  the  situation  of  the  blow.  The  organ  that 
is  most  frequently  crushed  in  this  way  is  the  liver,  owing  to  its  large  size  and 
the  ready  lacerabUity  of  its  structure  ;  the  other  solid  organs,  such  as  the  spleen 
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and  kidneys,  do  not  eiifler  so  frequently:  the  pancreas  I  liave  never  seen 
injured.  Among  the  hollow  organs  the  stomach  most  commonly  suffers,  and 
it  is  especially  likely  to  do  so  if  distended  hy  a  meal  at  the  time  when  it  is 
struck.  Any  portion  of  the  intestinal  canal  may  he  lacerated.  I  have  seen 
the  duodenum,  the  ileum,  the  jejunmn,  and  the  large  intestine  ruptm'ed  in 
different  cases  :  the  mesentery  likewise  may  be  torn,  and  the  spermatic  cord 
snapped  across. 

The  sufferer  usually  dies  in  the  course  of  a  few  hours,  or  at  the  utmost  at  the 
end  of  two  or  three  days  after  the  receipt  of  these  severe  injuries,  fi-om 
hsBmorrhage  into  the  abdominal  cavity,  conjoined  with  shock  to  the  system. 
It  is  seldom  that  life  is  prolonged  sufhciently  for  peritonitis  to  be  set  up, 
thoiigh  this  is  the  chief  danger  to'  be  ajDprehended  in  those  cases  that  survive 
the  more  immediate  effects  of  the  accident.  The  shock  of  itself  may,  however, 
prove  fatal,  though  there  be  but  little  internal  mischief  done ;  thus,  I  have  seen 
a  man  die  collapsed  eight  hours  after  a  buffer-accident,  in  whom  no  injury  was 
found  except  a  small  rupture  of  the  mesentery,  attended  with  but  very  sUght 
extravasation  of  blood.  The  severity  of  the  shock,  amounting  often  to  jiro- 
longed  and  complete  collapse,  is  one  of  the  most  remarkable  phenomena 
attending  these  injuries.  It  is,  doubtless,  due  to  concussion  of  the  great  syra- 
pathetic.  The  continuance  of  the  shock  may  be  maintained,  and  its  intensity 
increased,  by  internal  haemorrhage,  which,  when  the  solid  organs  are  ruptured, 
is  the  most  common  cause  of  death.  So  far  as  my  experience  goes,  I  would  say 
that  the  shock  is  most  severe  in  injuries  of  and  about  the  stomach,  probably 
from  lesion  of  the  great  solar  plexus.  Hcemorrhage  is  the  most  usual  cause  of 
death  when  the  liver  and  spleen  are  ruptured,  and  the  patient  usually  dies  of 
acute  peritonitis  when  the  intestine  has  been  torn  across.  It  does  not  follow, 
however,  that  these  injmies  are  necessarily  fatal.  Patients  have  lived  after  all 
the  signs  of  ruptui-e  of  the  kidneys,  passing  bloody  urine,  and  having  circum- 
scribed peritonitis,  and,  when  death  has  occm-red  at  a  later  period,  cicatrices 
have  been  detected  in  these  organs  ;  this,  indeed,  is  nothing  more  than  has  been 
met  ■vvith  in  ordinary  penetrating  wounds  of  the  abdomen.  A  patient  was  ad- 
mitted imder  my  care  into  the  University  College  Hospital  for  a  severe  blow 
from  the  buifer  of  a  railway  carriage  upon  the  back,  followed  by  haematuria  and 
other  symptoms  of  renal  injmy ;  on  his  death  fi'om  pneimionia  nine  weeks  after 
the  accident,  an  extravasation  of  blood,  with  the  marks  of  recent  cicatrisation, 
was  fovmd  in  the  left  kidney. 

Rupture  of  the  liver  is  by  no  means  speedily  or  even  necessarily  fatal.  It 
may  be,  and  usually  is  so,  from  great  exti-avasation  of  blood  or  of  bUe ;  but  when 
this  is  not  largely  pom-ed  out,  the  patient  may  live  for  some  considerable  time, 
though  he  may  eventually  succumb  to  traumatic  peritonitis.  A  man  was  once 
admitted  under  my  care  into  the  University  College  Hospital,  who  had  been 
crushed  between  the  buffers  of  two  railway  carriages.  He  was  collapsed,  and 
apparently  moribund,  but  rallied  in  a  few  hours.  Two  days  after  the  acci- 
dent, great  pain  and  tenderness  in  the  right  hypochondrium  were  complained 
of,  and  dulness  on  percussion  was  found  to  extend  as  low  as  the  umbilicus. 
He  became  jaundiced,  and  there  were  symptoms  of  low  peritonitis  ;  these  Avere 
followed  by  great  swelling  of  the  abdomen,  "wliich  became  t}Tnpanitic ;  the  peri- 
tonitis continued,  and  symptoms  of  intestinal  obstruction  came  on,  the  didness 
increasing,  with  fluctuation  in  the  flanks.  He  died  on  the  sixteenth  day  after 
the  accident,  and  on  examination  no  less  than  240  ounces  of  bilious  fluid,  mixed 
with  flakes  of  lymph,  were  foiuid  in  the  abdominal  cavity  ;  the  obstruction 
being  dependent  on  the  pressure  of  this  effusion,  and  on  the  matting  together  ot 
the  intestines  by  lymph.    There  was  a  large  rent  foimd  in  the  tliick  border  of 
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the  liver,  which  was  beginning  to  cicatrise.  Injury  over  the  region  of  the  liver 
foUowed  by  peritonitis  and  jaimdice,  and  probably  occa.sioning  laceration  of 
that  organ/raay  be  recovered  from.  Of  this  I  have  had  several  instances  in  my 
own  practice.    The  following  is  a  good  example. 

A  man,  about  forty  yeara  of  age,  fell  from  a  scaffold  to  the  ground.  In 
falling,  he  struck  %nolently  against  a  beam,  injuring  his  abdomen  on  the  right 
side.  He  was  brought  to  the  Hospital  in  a  state  of  collapse,  fi-om  wliich  he 
slowly  rallied.  There  was  no  injury  but  that  to  the  abdomen,  of  wliich  he 
complained  much,  more  particularly  over  the  region  of  the  liver,  which  was 
very  tense.  Peritonitis  speedily  set  in,  with,  gi-eat  tympanitic  distension  of 
the  belly,  vomiting  of  bilious  matter,  and  wliite  stools.  These  symptoms 
continued  many  days,  and  he  became  jaundiced.  As  the  tympanitis  subsided, 
it  was  found  that  there  was  dulness  on  percussion  in  both  flanks,  and  that  the 
fluid,  which  was  evidently  extravasated  in  the  peritoneal  cavity,  rose  when 
he  lay  on  his  left  side,  which  he  did  habitually,  to  a  level  with  the  umbi- 
licus. He  was  treated  with  opium,  and  piit  on  a  very  mild  diet.  He  gradually 
but  slowly  recovered,  the  vomitings  becoming  less  frequent  and  eventually 
ceasing,  and  the  fluid  in  the  abdomen  becoming  slowly  absorbed,  bile  at  the  same 
time  appearing  in  the  motions  ;  but  the  tenderness  over  the  region  of  the  liver 
continued  up  to  the  time  at  which  he  left  the  Hospital,  well,  nearly  two  months 
after  the  accident.  In  this  case  the  long  and  severe  collapse,  the  seat  of  pain 
and  injury,  the  peritonitis,  the  bilious  vomitings,  and  the  white  stools,  all  pointed 
to  serious  injury  of  the  liver  and  the  intestines,  and  rapid  intra-abdominal 
extravasation  coidd  only  be  accoimted  for  by  rupture  of  that  organ. 

The  Sijmptoms  of  an  internal  abdominal  injury  are  often  extremely  equivocal, 
and  vnH  necessarily  vary  according  to  the  organ  injured. 

If  the  Spleen  have  been  lacerated,  there  will  be  all  the  effects  of  severe  shock 
of  the  system,  accompanied  by  those  of  internal  hasmorrhage  ;  coldness,  and 
pallor  of  the  surface,  a  small  and  feeble  pulse,  anxiety  of  countenance,  and 
great  depression  of  the  vital  powers,  with  pain  at  the  seat  of  injury,  and 
perhaps  dulness  on  percussion  from  extravasated  blood ;  symptoms  that 
speedily  terminate  in  the  death  of  the  patient. 

If  the  Kidneys  be  injured,  the  patient  vnR  commonly  experience  a  frequent 
desire  to  pass  imne,  and  this  will  be  tinged  with  blood,  often  to  a  considerable 
extent.  After  the  discharge  of  blood  ceases,  the  urine  will  become  albuminous, 
and  may  continue  so  for  a  great  length  of  time.  On  examining  such  albuminous 
urine  under  the  microscope,  it  will  generally  be  foimd  that  it  contains  a  few 
blood-corpuscles  and  possibly  some  casts  of  tubes,  with  mucus  and  epithelial 
scales,  shoAving  the  existence  of  inflammatory  action  in  the  kidney.  It  is  a 
remarkable  and  important  practical  fact  that,  so  far  as  my  experience  goes,  I  have 
never  seen  albumen  in  the  urine  as  the  result  of  renal  injury  unless  it  had  been 
preceded  by  blood.  The  absence  of  blood  from  the  urine  must  not,  howeA'-er 
be  taken  as  an  indication  that  the  kidney  is  not  injured ;  it  may  be  so  dis- 
organised as  to  be  totally  incapable  of  secreting,  and  consequently  no  bloody 
urine  finds  its  way  into  the  bladder.  A  man  was  admitted  into  the  Hospital 
under  my  care  for  a  buffer-injury  of  the  back  ;  he  passed  urine  imtinged  with 
blood,  but  after  death  his  right  kidney  was  foimd  completely  sma-shed  by  the 
blow,  with  an  extensive  extravasation  of  blood  in  the  cellulo-adipose  tissue 
aroiind  it ;  here  it  was  evident  that  the  disorganisation  was  so  sudden  and 
complete,  that  no  bloody  urine  had  found  its  way  into  the  bladder.  In  another 
case,  in  consequence  of  a  fall  from  a  window,  an  elderly  man  died  in  the  course 
of  an  hour,  having  struck  his  back  and  sustained  several  fractures  of  the  limbs. 
The  left  kidney  was  foimd  ruptured  in  a  starred  manner,  with  extensive  extra- 


446  INJURIES  OF  THE  ABDOMEN  AND  PELVIS. 


vasation  of  blood  into  tlie  tissues  around  it,  but  not  a  tinge  of  blood  in  the 
mine  which,  was  retained  in  the  bladder. 

If  the  Live)-  have  been  ruptured,  pain  over  the  region  of  that  organ,  dulness 
on  percussion  from  extravasated  blood,  and  great  collapse,  followed,  if  the 
patient  live,  by  diffused  traumatic  peritonitis,  bilious  vomitings,  wlute  stools, 
and  jaundice,  will,  with  sufficient  precision,  indicate  the  true  nature  of  the 
injury.  Bernard  has  fui-ther  shown  that  contusions  of  the  liver  are  followed  by 
traumatic  saccharine  diabetes. 

When  the  Stomach  is  ruptured,  it  commonly  happens  that  the  nature  of  the 
accident  is  revealed  by  bloody  vomiting  ;  and  when  the  Intestines  have  been 
torn,  by  the  admixture  of  blood  with  the  stools,  if  the  patient  live  long  enough 
to  pass  any.  These  signs,  however,  do  not  occur  in  all  cases.  A  man  was 
admitted  to  the  Hospital  imder  my  care,  whose  abdomen  had  been  squeezed 
between  a  cart-wheel  and  a  lamp.-post ;  during  the  five  hours  that  he  lived 
after  the  accident,  he  vomited  several  times,  bringing  up  a  meal  which  he  had 
taken  immediately  before.  In  the  vomited  matters  there  was  no  blood  to  be 
seen  ;  but  on  examination  after  death  it  was  found  that  not  only  the  liver  and 
spleen  were  ruptured,  but  the  stomach  was  torn  almost  completely  across  near 
the  pylorus. 

Emphysema  of  the  Abdominal  Wall,  and  subsequently  of  the  trunk  generally, 
may  result  from  the  escape  of  flatus  from  wounded  intestine  into  the  subperi- 
toneal areolar  tissue,  and  thence  into  the  more  superficial  areolar  planes. 
When  tliis  takes  place,  the  same  doiighy,  puffy,  inelastic,  crepitating  swelling 
of  the  subcutaneous  areolar  tissue,  that  is  met  with  in  the  thoracic  form  of  the 
affection,  is  observed.  The  emphysema  usiially  commences  in  one  or  the  other 
flank,  and  may  then  creep  on  up  towards  the  axilla,  or  in  front  of  the  abdo- 
minal wall. 

As  a  diagnostic  sign,  this  form  of  emphysema  is  valuable  in  those  cases  in 
which  the  intestines  have  been  injured,  either  without  any  wound  of  the 
abdominal  parietes,  or,  if  there  be  wound,  without  protrusion  of  the  injured 
portion  of  gut.  In  two  of  the  cases  in  which  I  have  observed  it,  this  condition 
was  the  only  positive  sign  of  intestinal  injury.  In  one  case,  the  transverse 
duodenimi  had  been  ruptured  where  uncovered  by  peritoneum,  by  a  buffer- 
accident  ;  and  in  the  other  the  rectum  and  mesorectum  had  been  traversed 
by  a  pistol-ball.  In  both  these  cases  the  emphysema  was  extensive,  the  flatus 
having  directly  passed  into  the  subperitoneal  areolar  tissue.  In  other  cases  it 
may  do  so  more  indirectly  by  ha^dng,  in  the  first  instance,  passed  into  the 
cavity  of  the  abdomen,  and  rendered  that  tympanitic,  and  so,  as  in  thoracic 
emphysema  of  the  pneumothorax,  escaped  from  this  into  the  cellular  tissue  at 
the  edges  of  the  wound.  In  a  third  case,  it  occurred  as  a  consequence  of 
tapping  the  bladder  through  the  rectum.  The  flatus  escaped  after  the  removal 
of  the  cannula  on  the  sixth  day  through  the  small  apertm-e  in  the  waUs  of  the 
gut  into  the  subperitoneal  areolar  tissue  of  the  pelvis,  thence,  tlirough  the 
sciatic  notches,  down  the  posterior  and  outer  part  of  the  thighs  and  the  flanks. 

The  diagnosis  of  abdominal  emphysema  from  thoracic  emphysema  and  from 
putrefactive  infiltration  of  air  into  the  areolar  tissue  requires  to  be  made.  In 
the  first  case  it  may  readily  be  efi'ected  by  observing  an  absence  of  the  signs  of 
thoracic  injury,  and  by  the  situation  of  the  emphysema  in  the  posterior  or 
lateral  abdominal  waU,  or  around  the  Ups  of  a  woimd.  From  piitrefactive 
infiltration  with  air,  the  abdominal  emphysema  is  easily  distinguished  by  the 
cause,  and  by  the  absence  of  low  iiaflammation  of  the  areolar  tissue. 

The  Treatment  of  the  various  injuries  of  the  abdomen  that  have  just  been 
described  is  of  a  very  simple  character.    If  the  sjonptoms  indicate  laceration  of 
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one  of  the  viscera,  little  can  be  done  during  the  state  of  collapse  supervening 
on  the  accident,  beyond  keeping  the  patient  quiet,  and  employing  the  means 
that  have  been  recommended  for  lessening  the  effects  of  shock  upon  the  system. 
If  the  patient  sm-vive  this  period,  we  must  guai-d  against  the  supervention 
of  peritonitis,  and  limit,  if  possible,  the  extravasation  of  blood  into  tlie 
abdomen,  should  there  be  indications  of  its  occiu-rence,  by  the  employment  of 
ti-eatment  that  -will  presently  be  described. 

Wounds  of  the  Diaphilvgji  may  he  occasioned  hy  stabs  or  by  gun-shot 
injiuy.  Sometimes,  however,  this  muscle  is  perforated  by  the  fragment  of  a 
broken  rib  without  external  womid.  These  injuries  are  necessarily  usually 
complicated  with  so  much  visceral  injiuy  as  to  be  very  generally  followed  by 
death,  though  not  in  themselves  mortal.  If  the  patient  survive,  the  aperture 
may  be  blocked  up  by  a  false  membrane,  to  which  the  adjacent  lung  will 
probably  adhere  ;  and  thus  the  separation  between  the  cavities  of  the  chest 
and  abdomen  will  be  maintained.  Should  this  reparative  action  not  take 
place,  a  hernial  protrusion  of  some  of  the  abdominal  viscera  may  take  place 
into  the  pleiu-al  ca^dty,  as  will  be  more  fully  described  when  we  speak  of 
"  Diaphragmatic  Hernia." 

Wounds  of  the  Abdomen. — Wounds  of  the  Abdominal  Wall  that  do  not 
penetrate  the  Pentoneal  Cavitij,  if  imcomplicated  with  internal  injury,  usually 
do  well  and  requii'e  to  be  treated  on  ordinary  principles.  If  they  be  incised, 
and  so  extensive  as  to  require  sutures,  the  stitches  should  be  introduced 
through  the  skin  alone,  never  through  muscidar  or  tendinous  structiu'es,  the 
imion  of  which  could  not  be  effected  in  this  way  ;  the  parts  injured  must  also 
be  relaxed  by  careful  attention  to  position.  When  they  are  the  result  of  gim- 
shot  injury,  they  suppurate  extensively,  and  are  very  slow  in  healing. 

Wounds  that  Penetrate  the  Cavitij  of  the  Abdomen  are  of  especial  interest,  on 
account  of  the  frequency  with  which  they  are  complicated  -with  peritonitis,  and 
with  injury  of  some  of  the  viscera.  They  may,  for  practical  purposes,  be 
divided  into  1,  those  that  Penetrate  the  Peritoneal  Sac,  without  wounding  or 
causing  the  protinision  of  any  of  the  contained  organs  ;  and  2,  those  that  are 
complicated  with  Protrusion  or  Wound  of  some  of  the  Viscera. 

1.  Penetrating  Wounds  of  the  Abdomen,  without  Visceral  Protrusion  or  Injwy, 
are  often  somewhat  difficiiLt  to  distinguish  fi-om  simple  wounds  of  the  abdo- 
minal wall,  though  the  escape  of  a  small  quantity  of  reddish  serum  may  reveal 
the  nature  of  the  accident.  In  these  cases  the  Surgeon  should  be  careful  not  to 
push  his  examination  too  far,  by  probing  or  otherwise  exploring  the  wound, 
lest  he  bring  about  the  very  injury  he  is  anxious  to  avoid.  The  cavity  of  the 
peritoneum  has  often  been  perforated  from  front  to  base  by  bullet-wounds  or 
sword-thrusts,  without  there  being  any  sign  of  visceral  injury.  In  the  absence 
of  peritonitis  or  other  signs  of  mischief,  the  wound  must  be  treated  as  a  simple 
one  of  the  abdominal  wall,  and  any  complication  that  may  occur  must  be  met 
in  the  way  that  will  immediately  be  described. 

2.  In  a  Penetrating  Wound  vdth  Protrusion  or  Injury  of  the  Viscera,  the  risk 
is  necessarily  greatly  increased ;  here  the  chief  danger  is  from  peritonitis, 
induced  either  by  the  wound,  by  the  extravasation  of  the  intestinal  contents 
into  the  peritoneal  cavity,  or  by  the  accumulation  of  blood  in  it.  It  but  seldom 
happens  that  death  results  from  haemorrhage  in  tliese  cases,  though  this  may, 
of  course,  occur  if  any  of  the  larger  vessels  be  injured. 

Protrusion  of  uninjured  intestine,  mesentery,  or  omentum  may  take  place 
through  the  woimd  in  the  abdominal  wall.  This  protruded  mass  is  always  of 
very  large  size  in  com]jarison  Avitli  the  aperture  from  which  it  escapes,  the  sides 
of  which,  being  overlaid  by  it,  constrict  it  rather  tiglitly,  so  as  to  form  a 
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distinct  neclc  to  tlie  protrusion.  If  left  unreduced,  tlie  mass  speedily  loses  its 
polisli  and  bright  colour,  becoming  dull  and  livid  from  congestion  ;  it  then 
inflames,  and  soon  becomes  gangrenovis  from  the  pressure  exercised  upon  it  by 
the  sides  of  the  aperture  through  which  it  has  passed. 

In  many  cases  the  protruded  intestine  in  wounded.  The  existence  of  this 
further  injury  will  readily  be  ascertained  by  the  escape  of  flatus,  or  of  the 
more  fluid  contents  of  the  gut.  The  characters  of  the  wound  vary,  as  Travers 
has  pointed  out,  according  to  its  size.  If  it  be  a  mere  puncture  in  the  gut,  or 
even  an  incision  two  or  tlu-ee  lines  in  length,  an  aversion  or  prolapsus  of  the 
mucous  membrane  will  take  place,  so  as  to  close  it  to  an  extent  sufficient  to 
prevent  the  escape  of  its  contents.  If  the  apertm-e  be  above  four  lines  in 
length,  this  plugging  of  it  by  everted  mucous  membrane  cannot  take  place,  and 
then  the  contents  of  the  bowel  are  more  freely  discharged  ;  but,  even  under 
these  circumstances,  there  will  be  a  tendency  to  the  protrusion  of  the  mem- 
brane, which  forms  a  Idnd  of  lip  over  the  edge  of  the  cut. 

A  wounded  intestine  which  does  not  protrude,  but  remains  within  the  peritoneal 
sac,  presents  the  same  conditions.  In  these  cases,  however,  there  is  the 
additional  danger  of  the  exti-avasation  of  the  intestiual  contents  into  the  peri- 
toneal cavity.  This  extravasation  of  feculent  matter,  unquestionably  one  of  the 
greatest  dangers  that  can  occur  in  wounds  of  the  abdomen,  inasmuch  as  by  its 
irritating  qualities  it  gives  rise  to  and  keeps  up  the  most  intense  peritonitis, 
takes  place  less  frequently  than  might  be  expected.  Eor  this  there  are  several 
reasons.  In  the  first  place,  we  have  already  seen  that,  if  the  wovmd  in  the 
gut  be  below  a  certain  size,  there  is  a  natural  tendency  to  its  occlusion  by 
eversion  of  the  miicous  membrane  into  it.  Besides  this,  it  must  be  borne  in 
mind  that,  though  in  ordinary  language  we  speak  of  the  "  cavity "  of  the 
abdomen,  there  is  in  reality  no  such  thing  ;  there  being  no  empty  space  within 
the  peritoneal  sac  into  which  extravasated  matters  could  fall,  but  the  whole  of 
the  visceral  contents  of  the  abdomen  being  so  closely  and  equably  brought  into 
contact  by  the  pressure  of  the  abdominal  muscles  and  of  the  diaphragm,  that  it 
requires  some  degree  of  force  for  the  intestinal  contents  to  overcome  this 
uniform  support,  and  to  insinuate  themselves  between  the  coils  of  contiguous 
portions  of  intestine.  The  influence  exercised  by  the  continuous  pressure  of 
the  abdominal  walls  upon  the  intestinal  contents,  is  well  shown  by  the  greater 
facility  with  which  these  escape  from  a  portion  of  wounded  intestine  that  has 
been  protruded,  than  from  one  that  is  stUl  lying  within  the  abdomen.  In  the 
former  case,  faeces  will  escape  from  a  much  smaller  aperture  than  in  the  latter 
instance,  in  consequence  of  the  gut  not  being  supported  on  all  sides  by  the 
uniform  pressure  to  which  it  is  subjected  within  the  abdomen.  It  is  seldom, 
indeed,  that  faeces  are  extravasated  from  gut  that  is  not  protruding,  unless  it  be 
very  full  at  tlie  time  of  the  injury,  or  the  wound  in  it  be  very  extensive.  The 
influence  of  the  equable  pressure  of  the  abdominal  contents  in  preventing  the 
escape  of  faeces  was  well  illustrated  in  a  case  in  University  College  Hospital,  of 
a  man  who  was  shot  through  the  abdomen.  The  intestines,  which  contained 
much  feculent  matter,  were  traversed  by  the  bullet  in  four  places.  He  lived 
twenty-four  hours,  ^nd  yet  no  feculent  extravasation  took  place.  In  another 
case  to  which  I  was  called,  that  of  a  yoimg  gentleman  who  had  been  acci- 
dentally shot  tlirough  the  abdomen  with  the  ramrod  of  a  horse-pistol,  the 
descending  colon  was  cut  completely  across,  and  tlie  small  intestines  perforated 
in  two  places,  and  yet  no  extravasation  had  taken  place,  though  he  siu-vived 
the  accident  two  days. 

Blood  is  extravasated  more  readily  than  the  intestinal  contents  in  wounds 
of  the  abdomen.    This  is  in  a  great  measure  owing  to  the  vis  d  tergo  existing 
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in  an  artery  of  moderate  size,  such  as  one  of  the  branches  of  the  mesenteric, 
being  sufficient  to  overcome  the  etiuable  pressure  and  support  of  the  abdo- 
minal walls. 

These  extravasations,  whether  of  faeces  or  of  blood,  when  once  formed,  have 
little  tendency  to  diffuse  themselves,  but  become  localised  in  the  neighbour- 
hood of  that  pai-t  from  which  they  Avere  originally  poiu'ed  out,  owing,  in  tlie 
first  instance,  to  the  surrounding  pressure,  and,  at  a  later  period,  to  the  deposit 
of  plastic  matter  between  the  folds  of  intestine  and  neighbouring  viscera.  In 
this  way,  the  dift'nsion  of  ii-ritating  matters  through  the  abdominal  cavity 
being  prevented,  the  likelihood  of  the  occurrence  of  wide-spread  and  fatal 
inflammation  is  much  duuinished. 

The  existence  of  these  extravasations  may,  in  many  cases,  be  recognised  by 
dulness  on  percussion  aroimd  the  woimd,  by  the  localised  swelling  to  which 
they  give  rise,  and  sometimes  by  their  escape  through  the  external  aperture. 

Treatment. — In  the  treatment  of  penetrating  wounds  of  the  abdomen,  we 
must  fii'st  consider  the  management  of  the  injured  parts  ;  and,  afterwards,  the 
prevention  or  cure  of  the  consecutive  peritonitis. 

If  the  woimd  have  not  implicated  any  of  the  abdominal  viscera,  it  must  be 
closed  by  relaxing  the  abdominal  muscles  by  position,  by  introducing  a  few 
points  of  suture  through  the  integuments,  if  it  be  extensive,  and  by  applying  a 
compress  and  plaster,  supported  by  a  bandage.  The  patient  should  then  have 
a  full  dose  of  opium  given  him ;  about  two  grains  of  solid  opium  or  forty 
minims  of  the  liquor  sedativus,  which  must  be  repeated  in  from  four  to  six 
hours,  so  that  the  effects  may  be  kept  up.  I  prefer  in  these  cases  the  solid 
opium,  of  which  as  much  as  fi-om  six  to  eight  grains  may  be  given  in  the 
twenty-four  hours.  He  should  then  be  kept  perfectly  quiet  in  bed,  and  no 
nourishment  given  for  a  few  days,  except  barley-water  and  ice.  The  bowels 
should  not  be  opened  by  aperient  medicine,  lest  abdominal  irritation  be  set 
up,  bixt  oleaginous  enemata  may  be  administered  at  the  end  of  a  week  or 
ten  days. 

If  the  intestine  he  wounded  hut  not  protruding,  we  must  endeavour  to  limit  the 
peritonitis  that  will  ensue,  and  also  to  prevent  feculent  extravasation.  With 
this  view,  the  patient  should  be  laid  on  the  injured  side  with  the  wound 
dependent,  so  as  to  allow  the  feeces  to  escape  through  it,  if  disposed  to  do  so. 
K  the  injury  be  about  the  umbilicus,  he  must  lie  upon  his  back  with  the  knees 
dra^vn  up  and  bent  over  a  piUow.  Opium  must  then  be  administered  in  the 
full  doses  already  indicated,  and  repeated  in  grain  doses  at  least  every  fourth  or 
sixth  hour,  so  that  the  system  may  be  kept  well  under  its  influence.  The 
value  of  opium  in  these  cases  is  very  great ;  it  not  only  seems  to  moderate  the 
inflammation  that  takes  place  in  the  peritoneum,  but  is  of  the  greatest  utility 
in.  preventing  extravasation  of  faeces.  This  it  does  by  arresting  the  peristaltic 
movements  of  the  intestine,  and  thus,  by  keeping  it  from  change  of  position, 
lessening  the  chance  of  the  escape  of  its  contents.  This  arrest  of  the  intestinal 
movements  also  tends  greatly  to  the  closure  of  the  wound.  Travers  has  shown 
experimentally,  and  his  investigations  have  been  confirmed  by  subsequent 
observations  on  the  human  subject,  that  wounds  of  the  intestines  are  closed  by 
lymph  that  is  thrown  out,  not  only  from  the  contiguous  peritoneal  surfaces  of 
the  part  actually  injured,  but  from  that  of  neighbouring  coils  ;  so  that  the 
aperture  in  the  gut  becomes  permanently  glued  and  attached  to  the  structures 
in  its  -vicinity.  In  order  that  this  process  should  take  place,  it  is  necessarily  of 
the  first  importance  that  the  movements  of  the  bowel  be  paralysed  ;  and  it  is  a 
beautiful  provision  of  nature  that  the  very  inflammation  which  closes  the 
wound,  arrests  that  peristaltic  action,  the  continuance  of  wMch  would  interfere 


vol..  r. 


o  G 


450 


INJURIES  OF  THE  ABDOMEN  AND  PELVIS. 


■with  its  agglutination  to,  and  closure  by,  the  neighbouring  parts.  Until, 
therefore,  the  necessary  degree  of  infiamraation  to  elfect  this  is  set  up,  tlie 
intestinal  movements  must  be  arrested  by  opium. 

If  extravasation  of  feculent  matter  have  taken  place  into  the  cavity  of  the 
abdomen,  an  attempt  may  be  made  to  facilitate  its  escape  by  removing  the 
stitches  and  plasters  from  the  external  wound,  and  placing  the  patient  on  th  e 
injm-ed  side,  so  that  this  maybe  in  the  most  dependent  position  ;  should  the  lips 
of  the  womid  have  already  become  adherent  to  one  another,  they  may  even  be 
gently  and  carefully  separated  by  the  introduction  of  a  probe,  and  in  tliis  way 
an  outlet  afforded  for  the  effused  matters. 

"When  a  portion  of  intestine  or  of  omentum  has  protruded,  it  should  be  replaced 
as  speedily  as  possible,  before  strangulation  has  occurred  to  occasion  gangrene 
of  the  protruded  mass.  In  order  to  effect  reduction,  the  abdominal  muscles 
should  be  relaxed  by  bending  the  thigh  upon  the  abdomen,  when  the  Surgeon 
may  gradually  push  back  the  protrusion  by  steady  pressure  upon  it ;  he  must 
not,  however,  employ  any  force,  nor  any  rough  handling  of  the  exposed  and 
delicate  parts  ;  but  if  it  be  found  that  their  return  cannot  readily  be  effected, 
owing  to  the  constriction  of  the  neck  of  the  tumour,  the  aperture  through 
which  they  have  escaped  must  be  carefully  enlarged  in  a  direction  upwards,  by 
means  of  a  probe-pointed  bistoury,  or  a  hernia-knife  guided  by  a  flat  director. 
The  incision  necessary  to  enlarge  the  opening  sufficiently  to  admit  of  reduction, 
need  not  exceed  haK-an-inch  in  length.  In  replacing  the  protruded  parts, 
whether  by  the  aid  of  incision  or  not,  care  must  be  taken  that  they  are  fairly 
put  back  into  the  cavity  of  the  abdomen,  and  not  pushed  up  into  the  sheath  of 
the  rectus,  or  into  the  subseroiis  areolar  tissue  lying  before  the  peritoneum  ; 
an  accident  that  would  be  fatal  by  allowing  the  constriction  of  the  neck  of  the 
protrusion  to  continue  unrelieved.  In  effecting  the  return,  the  Surgeon  should 
not  push  his  finger  into  the  cavity  of  the  abdomen,  but  must  content  himself 
with  simply  replacing  the  protruded  gut,  or  omentum,  and  allowing  it  to  remain 
in  the  immediate  neighbourhood  of  the  wound  in  the  abdominal  wall,  to  Avhich 
it  Avill  contract  adhesions  ;  and  through  which  its  contents  may  escape,  in  the 
event  of  any  sloughing  action  being  set  up  in  it.  If  the  protrusion  be  inflamed , 
it  must  equally  be  replaced  without  delay ;  but  should  the  intestine  have 
become  gangrenous  from  continued  constriction  and  expos\ire,  no  attempt  at 
reduction  should  be  made,  but  an  incision  must  be  carried  tlirough  it,  so  as  to 
allow  the  escape  of  faeces,  and  the  formation  of  an  artificial  anus.  If  the  pro- 
truded omentum  be  gangrenous,  it  must  be  excised  on  a  level  with  the  peritoneimi, 
to  the  aperture  in  wliich  that  portion  lying  within  the  abdomen  will  have  con- 
tracted adhesions. 

If  the  intestine  that  protrudes  he  wounded,  the  treatment  of  the  aperture  in 
the  gut  will  call  for  special  attention ;  and  Surgeons  have  been  somewhat 
divided  as  to  the  line  of  practice  that  shoiild  be  pui'sued  in  such  a  case.  The 
question  that  has  been  left  open  is,  as  to  the  propriety  of  stitcliing  up  the 
woimd  of  the  intestine.  Scarpa  and  S.  Cooper  were  opj)osed  to  tliis  practice, 
on  the  ground  that  it  does  not  prevent  extravasation,  and  that  the  stitches 
produce  irritation  by  acting  as  foreign  bodies.  They  proposed  to  return  the 
wounded  gut,  taking  care,  however,  to  leave  the  aperture  in  it  to  con-espond 
with  that  in  the  abdominal  wall,  so  that  an  artificial  anus  might  be  established 
by  the  cohesion  of  the  edges  of  the  openings  to  one  another,  this  adhesion  pre- 
venting extravasation.  To  this  practice  the  great  objection  exists,  that  extra- 
vasation will  probably  occur  before  there  has  been  time  for  the  effusion  of 
lymph,  and  the  agglutination  of  the  contiguous  smfaces ;  besides  which,  it  is 
impossible  to  secure  the  necessary  correspondence  between  the  two  apertures, 
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the  wounded  gut  being  veiy  liable  to  alter  its  jjosition  after  it  has  been 
replaced.    It  has  also  been  found  by  experience  tliat  one  of  the  objection.s 
urged  against  the  employment  of  a  suture,  that  it  cannot  prevent  the  escape  of 
feculent  matter,  is  not  valid.    If  it  be  properly  applied,  it  may  efl'ectually  do 
so,  as  was  shovra  by  a  successful  case  under  my  care,  tlie  details  of  whicli  were 
published  in  the  Lancet  for  1851.    That  the  stitches  act  as  sources  of  irritation 
to  any  serious  extent,  is  also  doubtful.  Travers  found  by  experiment  that  when 
a  wounded  gut  was  se^\^l  up,  and  returned  into  the  abdomen,  the  sutures 
quickly  became  bridged  or  coated  over  Avith  a  tliick  layer  of  lymph,  and 
gradually  ulcerating  their  way  inwards,  at  last  dropped  into  the  cavity  of  the 
intestine,  being  discharged  per  anum,  and  leaving  a  firm  cicatrix  at  the  point 
to  which  they  had  been  applied.    For  these  various  reasons,  Guthrie,  Travers, 
and  other  Surgeons  of  experience,  advocate  the  practice  of  stitching  up  the 
woimd  in  a  protruding  intestine  in  suitable  cases,  with  which  opinion  I  entirely 
agi-ee.    It  is,  however,  evident  that  no  positive  and  imvarying  ride  can  be  laid 
down  that  is  applicable  to  all  cases.    Much  must  depend  on  the  nature,  causes, 
and  extent  of  the  woimd  in  the  gut.    If  it  be  very  large  and  transverse,  the 
result  of  gun-shot  violence  or  other  contusing  force,  no  suture  can  be  of  any 
serA-ice  ;  for,  not  only  might  it  be  difficult  to  bring  the  edges  together,  but  they 
would  probably  not  cohere  to  one  another,  nor  to  the  abdominal  wall.  If, 
however,  the  wound  be  a  punctured  or  incised  one,  of  moderate  extent,  the  case 
is  different.    Much  will  also  depend  upon  the  way  in  which  the  sutui'es  are 
applied.    They  should  be  introduced  by  means  of  a  fine  round  needle,  armed 
with  sewing  silk,  in  such  a  way  that  the  peritoneal  surfaces  on  each  side 
of  the  wound  alone  are  brought  into  contact,  as  adhesion  takes  place  solely 
between  them,  the  woimd  in  the  other  structures  of  the  gut  filling  np  by  plastic 
deposit.    It  has  been  recommended  that  the  needle  should  penetrate  the  peri- 
toneal and  areolar  coats  only,  no  muscular  tissue  being  taken  up  in  it,  lest 
retraction  of  the  included  fibres,  by  dragging  upon  the  stitches,  might  re-open 
the  wound.    This  advice,  however,  it  is 
extremely  difficult  to  follow.    The  safer 
plan  is  doubtless  to   carry  the  suture 
through  the  whole  thickness  of  the  gut, 
bringing  the  stitches  out  at  about  one-sixth 
of  an  inch  from  the  edge  of  the  cut,  in  such 
a  way  that  the  serous  surfaces  are  drawn 
into  apposition  (Fig.  165).    The  kind  of 
suture  that  should  be  used  is  the  "glover's 
stitch."    When  the  lips  of  the  wound  have 
been  nearly  brought  into  apposition  in  this 
way,  it  has  been  proposed  to  leave  the  end 
of  the  thread  hanging  out  of  the  aperture 
of  the  abdominal  wall,  and  to  withdraw 
it  when  it  becomes  loose  ;  but  I  think  it       Fig.  i65.-Appiication  of  Suture  to 
better  not  to  leave  it,  as  it  might  induce  Wounded  Bowel, 

great  irritation,  acting  like  a  seton  in  the  peritoneal  cavity.  The  ends,  there- 
fore, should  be  cut  short  close  to  the  knot,  when  the  suture  will  eventually 
become  covered  with  lymph,  and  find  its  way  into  the  inside  of  the  gut  by 
ulcerating  through  the  muscular  and  mucous  coats. 

Should  the  aperture  in  it  admit  of  being  thus  closed,  the  protruded  portion 
of  the  intestine  must  be  reduced,  having  previously  been  properly  cleansed 
with  a  little  lukewarm  water.  Should,  however,  the  protruded  gut  be  too  ex- 
tensively torn,  and  especially  if  it  be  lacerated  by  gun-shot  injury,  it  would 
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be  iiseless  to  stitch  it  up,  and  it  must  be  gently  and  carefully  reduced.  The 
reduction  must  be  effected  in  the  way  that  has  been  already  described,  the 
Surgeon  being  especially  careful  not  to  push  the  wounded  coil  of  intestine 
far  into  the  abdomen,  but  to  leave  it  close  to  the  external  orifice,  bo 
that,  in  the  event  of  extravasation  occrn'ring,  or  the  stitches  giving  way,  a 
ready  outlet  may  be  afforded.  Should  the  wound  in  the  abdominal  wall  be 
exten-sive,  it  must  be  closed  by  means  of  sutures  and  plasters,  supported 
by  a  bandage,  the  inferior  angle  being  left  open  to  allow  the  escape  of 
extravasation.  The  wound  in  the  peritoneum  had  better  be  left ;  l)ut  shoxild 
it  be  very  extensive,  recourse  might  be  had  to  the  practice  that  was  suc- 
cessfully adopted  in  such  circumstances  by  Ward,  of  stitching  up  the  apertiire 
in  this  membrane. 

The  after-treatment  must  be  conducted  in  all  respects  on  the  same  prin- 
cifiles  as  in  the  case  of  an  intestine  wounded  without  protruding.  Care  must 
be  taken,  by  attention  to  the  position  of  the  j)atient,  and  by  the  free  ad- 
ministration of  opium,  to  keep  the  bowel  as  quiet  as  possible  near  the 
external  opening  ;  the  urine  should  be  drawn  off  twice  in  the  twenty-four 
hoiirs,  and  no  piirgative  whatever  administered,  lest,  by  the  excitation  of 
peristaltic  action,  adhesion  be  disturbed,  and  extravasation  take  place.  After 
the  lapse  of  six  or  eight  days  an  enema  may  be  thrown  up,  and  repeated 
from  time  to  time.  No  food  should  be  allowed  for  the  first  three  days, 
during  which  time  ice  and  barley-water  should  be  freely  taken  ;  after  this, 
beef-tea,  and  light  food  that  leaves  no  solid  residue,  may  be  given.  It 
is  of  great  importance  that  no  solid  food  should  be  administered  for  at 
least  two  or  tliree  weeks  after  the  occurrence  of  the  injury.  In  a  case  of 
wound  of  the  intestine  which  was  imder  my  care,  the  patient,  who  was  pro- 
gressing very  favom^ably,  and  eventually  recovered,  nearly  lost  her  life  by 
eating  the  pulp  of  an  orange  on  the  tenth  day. 

Traumatic  Peritonitis  is  the  great  danger  to  be  apprehended  in  all  serious 
injiuies  of  the  abdomen,  and  it  is  by  inducing  this  that  extravasation  of 
faeces  or  of  blood  so  frequently  proves  fatal.  It  is  true  that  a  certain  degree 
of  inflammation  of  the  peritoneum  is  necessary  for  the  healing  of  all  abdominal 
wounds,  but  it  must  be  limited  in  extent  and  plastic  in  character.  It  is  the 
more  diffuse  form  of  peritonitis,  attended  by  the  exudation  of  turbid  serum  and 
shreddy  ill-conditioned  lymph,  that  is  so  speedily  fatal.  In  these  cases,  we 
meet  with  the  ordinary  symptoms  of  the  idiopathic  form  of  tliis  affection  ;  uni- 
form tenderness  about  the  abdomen,  but  more  particulai'ly  in  the  neighbour- 
hood of  the  injury,  with  occasional  stabbing  pains,  followed  by  tympanitic 
distension,  vomiting  and  hiccup,  a  small,  quick,  hard  pulse,  often  assuming  a 
wiry  incompressible  character,  with  considerable  pyrexia,  and  great  anxiety  of 
countenance.  The  traiunatic  peritonitis  will  set  in  and  run  its  coui'se  •nath 
great  rapidity.  In  a  case  in  University  College  Hospital,  ali-eady  alluded  to,  of 
bullet-wound  of  the  abdomen,  the  patient  lived  twenty-four  hours.  Two  or 
three  pints  of  serous  effusion  with  much  puro-plastic  matter  were  foimd  ;  and 
great  reddening  of  the  whole  of  the  visceral  and  much  of  the  parietal  peri- 
toneum had  ensued.  In  another  case  of  rupture  of  the  ileum,  the  consecutive 
peritonitis  proved  fatal  in  about  thirty  hours  after  the  accident.  This  extreme 
rapidity  in  its  course  and  fatal  termination,  distinguishes  traumatic  from  idio- 
pathic peritonitis.  In  some  cases,  however,  the  disease  assumes  a  more  chronic 
form  ;  and  in  some  instances  recovery  takes  place.  In  these  less  acute  fonns  of 
the  disease,  where  life  is  prolonged  for  many  days  or  several  weeks,  effusion  of 
dark  or  tui'bid  serous  fluid  takes  place  in  the  peritoneal  cavity.  As  this  inflam- 
matory extravasation  increases,  didness  on  percussion  Avill  manifest  itself — 
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usually  first  on  the  flanks,  and  then  gradually  extending  forward  until  it  may 
occupy  a  great  extent  of  surface  in  the  abdomen. 

In  the  Treatment  of  this  disease,  we  must  be  guided  by  the  character  of  the 
inflammation.  If  it  be  of  a  sthenic  fonn,  and  the  patient  young  and  robust, 
he  should  be  bled  freely  in  the  ann,  and  have  leeches  abimdantly  applied  over 
the  surface  of  the  abdomen  ;  a  piU,  composed  of  two  grains  of  calomel  and  one 
grain  of  opium,  may  then  be  administered  every  sixth  hour,  or  oftener  if  the 
patient  be  not  influenced  by  the  narcotic  ;  and  rigid  abstinence  from  all  except 
ice  and  barley-water  should  be  enforced.  If  the  peritonitis  be  the  result  of  a 
woimded  intestine,  it  is  safer  to  omit  the  calomel,  using  instead  mercurials  to 
the  inside  of  the  thighs,  but  givuig  opium  freely.  When  the  peritonitis  occurs 
in  an  old  or  feeble  subject,  our  princijDal  trust  must  be  in  the  administration  of 
opium  and  in  free  leeching  of  the  abdomen,  followed  perhaps  by  a  blister, 
which  may  be  dressed  with  mercurial  ointment.  In  these  cases,  how'ever,  early 
support  will  be  required,  Avith  perhaps  the  administration  of  wine  or  stimu- 
lants. The  inflammatory  extravasation  will  gradually  be  absorbed  imder  the 
influence  of  the  calomel,  aided  by  blisters. 

INJURIES  OF  THE  PELVIC  VISCERA. 

Bladder. — Rupture  of  the  Bladder,  from  blows  upon  the  abdomen,  is  not  of 
very  unfrequent  occurrence.  It  can  scarcely  happen  when  the  organ  is  empty,  as 
it  then  sinks  down  under  cover  of  the  pelvic  bones.  But  when  the  bladder  is 
greatly  distended,  rising  high  above  the  pubes,  and  thinned  proportionately  to 
its  distension,  it  may  very  readily  be  ruptured,  even  by  very  slight  degrees  of 
external  violence,  as  by  one  man  rolling  over  another  in  a  drunken  scuffle,  or 
by  a  person  running  against  a  post,  or  falling  out  of  bed. 

The  Effects  of  this  injury  vary  considerably,  according  to  the  pari  that  has 
given  way  or  been  wounded.  If  the  laceration  have  occurred  in  those  portions 
of  the  viscus  that  are  invested  by  peritoneimi,  the  lU'ine  will  at  once  escape 
into  the  pelvic  and  abdominal  cavities,  and  speedily  occasion  death  by  the 
intense  irritation  and  inflammation  set  up  by  it.  I  have,  however,  seen  a  case 
in  which,  even  in  these  circumstances,  the  patient  survived  ten  days.  If, 
on  the  other  hand,  that  portion  of  the  organ  have  been  ruptured  which  is  un- 
covered by  the  peritoneiun,  the  urine  may  infiltrate  into  the  areolar  tissue 
between  this  membrane  and  the  abdominal  wall,  and,  dift'using  itself  widely, 
produce  destructive  sloughing  of  the  tissues  amongst  which  it  spreads.  In  these 
cases  Hfe  may  be  prolonged  for  some  days,  when  the  patient  commonly  sinks 
from  the  combined  irritative  and  inflammatory  action.  An  open  woimd  of  the 
bladder  is  by  no  means  so  dangerous  as  its  subcutaneous  rupture.  Many  patients 
have  recovered  whose  bladders  have  been  perforated  and  traversed  by  bullets, 
the  urine  finding  a  free  exit  through  the  apertm-es,  and  consequently  not 
tending  to  extravasate  itself.  Guthiie  relates  several  cases  of  this  Idnd  ; 
and  Thomson  saw  fourteen  cases  of  this  description  after  the  battle  of 
Waterloo,  in  a  fair  way  of  recovery.  Thus,  although  we  must  look  upon  this 
accident  as  of  the  gravest  character,  yet  it  cannot  be  considered  as  being 
necessarily  fatal. 

The  Symptoms  of  a  ruptured  bladder  are  sufficiently  evident ;  the  injury  in 
the  hypogastric  region,  folloM'ed  by  collapse,  by  intense  burning  jiain  in  the 
abdomen  and  pelvis,  with  inability  to  pass  the  urine,  or,  if  any  have  escaped 
from  'the  urethra,  its  being  tinged  -with  blood,  are  usually  sulficient  to  point  to 
the  nature  of  the  accident.  If,  in  addition,  it  be  found  on  introducing  a 
catheter  that  the  bladder  is  empty,  or  that  but  a  small  quantity  of  bloody 
urine  escapes,  the  Surgeon  may  be  sure  that  this  organ  has  been  burst.    In  the 
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case  of  gun-shot  injury,  the  escape  of  urine  wliich  generally  takes  place  througli 
the  track  of  the  bullet  wiU  afford  incontestable  evidence  of  the  mischief  that 
has  been  jn'oduced. 

In  the  'Treatment  of  these  cases,  the  most  important  indication  is  the 
prevention  of  further  extravasation  by  the  introduction  of  a  full-sized  elastic 
catheter  into  the  bladder.  Tliis  must  be  tied  in,  and  should  not  be  jjlugged, 
but  should  be  left  open,  or  vnth  a  vulcanised  India-rubber  tube  attaclied,  so 
that  the  urine  may  dribble  away  through  it  as  fast  as  it  accumulates.  If  any 
sign  of  extravasation  make  its  apjjearance  externally,  free  and  deep  incisions 
should  be  made  into  the  part,  so  as  to  facilitate  the  early  escape  of  the  effused 
fluid  and  the  putrid  sloughs.  I  cannot  but  consider  all  active  antiphlogistic 
treatment  as  out  of  place  in  these  injuries,  never  having  seen  the  slightest 
benefit  follow  its  employment.  The  only  chance  that  the  patient  has,  if  once 
extensive  extravasation  have  occurred,  is  that  there  may  be  sufficient  power 
left  in  the  constitution  to  throw  out  a  barrier  of  lymph  that  will  limit  the 
diffuse  and  slougliing  inflammatory  action  set  up ;  and  the  prospect  of  this 
would  certainly  not  be  increased  by  the  employment  of  depletory  measures. 
There  will  also  be  so  great  a  call  upon  the  powers  of  the  system  at  a  later 
period,  after  sloughing  has  fairly  set  in,  that  a  supporting  or  even  stimulating 
plan  of  treatment  will  rather  be  required. 

Foreign  Bodies,  such  as  pieces  of  catheters,  tobacco-pipes,  pencils,  &c.,  are 
occasionally  met  with  in  the  urinary  organs,  having  been  introduced  through 
the  urethra.  In  some  cases  they  are  soon  spontaneously  expelled,  but  more 
usually  they  require  extraction  ;  sometimes  they  may  be  fortunately  seized 
with  a  small  Kthotrite  or  urethral  forceps  in  the  direction  of  their  long  axis, 
and  thus  extracted  ;  but  more  frequently  they  require  to  be  removed  through 
an  incision  made  into  the  bladder.  This  is  more  safely  done  by  the  median 
than  by  the  lateral  operation  of  cystotomy. 

It  occasionally  happens  that  musket-balls,  pieces  of  clothing,  &c.,  have 
been  lodged  in  the  bladder  in  gun-shot  woimds  of  that  organ.  These  speedily 
become  incrusted  with  urinary  deposits,  and,  giving  rise  to  the  symptoms  of 
stone  in  the  bladder,  require  to  be  removed  by  cystotomy,  an  operation  that 
has  proved  very  successful  in  these  cases,  evidently  in  consequence  of  the 
healthy  condition  of  the  urinary  organs.  Dixon  has  collected  from  various 
works  the  details  of  fifteen  cases,  in  which  balls,  that  had  either  primarily 
entered  the  bladder,  or  had  found  their  way  into  this  organ  by  abscess  or 
idceration  after  having  been  lodged  in  the  neighboui-hood,  were  extracted  by 
operation.  In  ten  of  these  cases  the  result  was  successful ;  in  the  remaining 
five  no  record  is  made  of  the  termination. 

EuPTDRE  OF  THE  Ureter. — Stanley  has  related  a  remarkable  case  in  which 
the  Ureter  was  ruptured  by  external  violence,  and  in  which  the  patient  re- 
covered; a  very  large  accumulation  of  fluid  forming  on  the  injm-ed  side  of  the 
abdomen,  with  considerable  circumscribed  tumefaction  and  fluctuation,  and 
which  required  repeated  tapping.  In  another  case,  in  which  the  Pelvis  of  the 
Kidney  was  nxptui'ed,  a  similar  collection  of  urine  took  place  witliin  the 
abdomen,  requiring  tapping ;  as  much  as  six  pints  being  removed  at  one 
sitting.  On  examination  after  death,  wluch  occiuxed  on  the  tenth  week  from 
the  accident,  a  large  cyst  was  fo\md  behind  the  peritoneum,  communicating 
with  the  pelvis  of  the  kidney. 

Wounds  op  the  Organs  of  Generation  iu  the  male  may  be  accidental, 
occasioned  by  sharp  instruments  or  gun-shot,  or  may  be  self-inflicted.  When 
only  involving  the  integumental  structures,  they  present  nothing  peculiar  or 
differing  from  similar  wounds  in  other  situations,  except  in  the  gi-eat  reioara- 
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tive  action  that  the  scrotal  or  penile  integuments  possess.  Even  when  the 
whole  of  the  skin  of  the  part  has  been  cut  or  torn  away,  the  organ  will 
speedily  recover  itself.  In  one  curious  case  under  my  care,  in  which  a 
woman  had  unsuccessfully  attempted  to  cut  off  a  man's  penis  with  a  carving 
knile,  the  organ,  which  had  had  the  whole  of  its  integmnents  torn  off  from 
the  root  forwards,  quicldy  covered  itself  with  a  new  integument,  which 
speedUy  assumed  the  normal,  soft  and  supple  character  natm'al  to  the  skin 
of  these  parts. 

When  the  organ  is  more  deeply  wounded,  there  ai-e  two  special  sources  ol 
danger,  viz.,  haemorrhage,  and  wound  of  the  luethra.  The  haemorrhage  is 
iisuaUy  very  profuse.  If  it  proceed  from  a  distinct  arterial  trunk,  such  as  the 
dorsal  ai'teiy  or  that  of  the  corpus  cavernosum,  the  vessel  must  he  ligatured. 
If  it  occur  from  general  oozing  from  the  vascular  tissue  of  the  penis,  it  may  be 
arrested  by  cold,  pressiu-e,  or  astringents.  Pressvu-e  is  best  applied  by  passing 
a  large  catheter  into  the  bladder,  and  then  compressing  the  organ  against  this 
by  means  of  a  narrow  bandage  or  circular  strips  of  plaster. 

Injmy  of  the  genital  organs  by  seK-mutilation  in  cases  of  sexual  mania  or 
melancholia  is  occasionally  met  with.  In  some  instances  the  patient  has  cut 
off  one  testis  ;  in  others,  the  penis ;  in  others,  again,  the  whole  of  the  sexual 
organs.  Injuries  such  as  these  present  no  very  special  character,  and  require 
to  be  treated  on  ordinary  principles,  the  great  point  being  of  course  the 
restraint  of  hcemorrhage. 

Ubethra. — JVound  of  the  Urethra  by  g\m-shot  injury,  or  sharp  instruments, 
is  a  troublesome  accident,  on  account  of  the  liability  to  urinary  infiltration 
and  ultimately  to  fistula.  It  may  be  recognised  by  the  escajDe  of  blood  from 
the  meatus,  and  of  urine  from  the  wound.  The  Treatment  consists  in 
the  introduction  of  a  gum  catheter,  which  should  be  tied  in  ;  and  if  the 
edges  of  the  wound  be  clean  cut,  they  may  be  brought  together  by  interrupted 
sutures. 

Laceration  of  the  Urethra  is  an  accident  that  is  immediately  attended  by  the 
most  serious  symptoms,  and  remotely  followed  by  the  most  disastrous  conse- 
quences. It  almost  invariably  occurs  in  men  employed  in  building,  slipping 
in  walking  across  an  unfinished  floor,  in  such  a  way  as  to  fall  heavily  astride 
upon  one  of  the  joists,  thus  bruising  the  perinseum  and  rupturing  the  uretlira 
and  other  structures  lying  imder  the  rami  and  symphysis  of  the  os  pubis. 
The  same  accident  may  arise  in  other  ways.  Thus  I  have  met  with  it  in  a 
famer,  kicked  in  the  perinseum  whUst  shoeing  a  horse  ;  and  it  has  been  met 
with  as  a  consequence  of  laceration  by  a  splinter  of  bone  from  a  fracture  of 
the  ramus  of  the  os  pubis. 

In  these  injuries  the  integuments  are  usually  uiitom,  but  deeply  ecchymosed. 
The  extravasation  of  blood  is  often  considerable,  extending  into  the  scrotum, 
which  rapidly  swells  up  and  becomes  black.  It  may,  indeed,  be  very  serious, 
arising  in  some  cases  from  the  lacerated  structures  and  the  torn  superficial 
or  transverse  arteries  of  the  perinseum ;  in  other  instances  from  the  corpus 
spongiosum,  the  bulb,  or  the  artery  of  the  bulb.  In  all  cases  of  lacerated 
urethra  blood  will  drip  from  the  orifice  ;  and,  if  the  bulb  and  its  arteries 
have  been  torn,  the  haimoirhage  from  tliis  may  be  very  great,  a  pint  or  inore 
of  blood  being  thus  rapidly  lost,  in  addition  to  great  accumulations  in  the 
perinseum  and  scrotum,  distending  these  parts  witli  coagula  and  infiltrations. 

In  consequence  of  the  loss  of  the  continuity  of  the  canal  and  the  com- 
pression or  plugging  of  the  torn  part  by  the  coagula  of  the  extravasated 
blood,  the  urine  cannot  be  passed  and  the  bladder  gradually  fills.  If  the 
patient  attempt  to  empty  it,  only  a  few  drops  will  issue  from  the  urethral 
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orifice ;  but  he  will  be  seized  with  a  severe  bm-ning,  smarting  pain  in  the 
perinseum,  and  the  ultimate  evils  of  the  injury  will  be  gi-eatly  aggravated, 
for,  wherever  the  lume  peneti'ates,  sloughing  of  areolar  tissue  wiU  invariably 
and  rapidly  ensue.  There  is  tliis  great  difference  between  extravasation  of 
iirine  from  ruptured  bladder  and  from  lacerated  urethra  :  in  the  fii'st  case  the 
urine  escapes  involuntarily  from  the  injured  organ  ;  in  the  second  instance, 
no  urine  will  escape  fi-om  the  tom  lu-ethra,  unless  by  a  voluntary  expulsive 
effort  on  the  part  of  the  patient.  The  sufferings  of  the  patient  speedily  become 
aggravated  by  the  retention  of  the  urine  and  the  distress  occasioned  by  the 
distended  bladder ;  and  the  necessity  for  relief  thus  becomes  urgent,  lest  by 
an  involuntary  spasmodic  effort  the  uxine  be  pumped  widely  into  the  already 
broken  down  areolar  tissue  of  the  perinsBum  and  scrotum. 

The  ultimate  consequences  of  a  lacerated  urethra  are  no  less  serious  than 
the  immediate  effects.  If  the  floor  only  of  the  urethra  have  been  lacerated, 
leaving  the  upper  part  of  the  wall  of  the  canal  intact,  the  continuity  of 
the  lu-ethra  will  not  be  lost,  but  a  permanent  tranmatic  stricture  of  the 
worst  kind  will  result.  If  the  urethra  have  been  comj)letely  tom  across,  or 
slough  as  a  consequence  of  the  injury,  obliteration  of  a  portion  of  the 
canal  may  ensue,  and  incurable  ui'inary  fistula  ■will  be  left  in  the  perinaeum. 

The  Treatment  of  this  injury  consists  in  the  early  introduction  of  a  catheter 
into  the  bladder.  If  this  can  be  done  before  the  patient  has  made  an 
attempt  at  passing  his  virine,  much  of  the  immediate  danger  of  the  case  may 
be  averted,  by  the  prevention  of  urinary  infiltration.  The  catheter,  which 
should  be  an  elastic  one,  must  be  left  in  the  bladder  for  a  few  days.  It 
should  not  he  j)lugged,  but  have  a  vulcanised  India-rubber  tube  attached  for 
the  ui'ine  to  escape  as  fast  as  secreted.  If  any  hardness,  throbbing,  or  other 
sign  of  irritation  occur  in  the  perin£Eum,  fi-ee  incision  should  be  made  into  the 
part,  so  as  to  afford  a  ready  outlet  for  any  urine  that  may  have  been  effused. 
If  the  Sui'geon  find  it  impossible  to  introduce  a  catheter  into  the  bladder,  the 
urethra  being  torn  completely  across,  he  should  pass  it  as  far  as  it  will  go,  and 
then,  putting  the  patient  in  the  position  for  lithotomy,  make  a  free  incision  in 
the  mesial  line  upon  the  point  of  the  instrument,  so  as  to  make  an  opening  in 
the  perinsBum  communicating  with  the  deeper  portion  of  the  urethra ;  any 
arteries  that  bleed  freely  should  be  tied.  He  must  then  endeavour  to  pass  the 
catheter  inwards  into  the  bladder,  through  the  proximal  portion  of  the  injured 
urethra.  This  is  often  extremely  difficult.  If  the  floor  of  the  urethra  only 
have  been  torn,  it  may  be  accomplished  by  keeping  the  point  of  the  catheter 
well  against  the  upper  wall  of  the  canal  ;  but  if  the  ur-ethra  have  been 
completely  torn  across,  it  will  tax  all  the  skill  of  the  Surgeon  to  direct  and 
pass  the  instrimient  into  the  vesical  end  of  the  canal.  Should  the  m'ine 
become  extravasated,  the  Surgeon  must  follow  its  course  ■^^dth  free  and  deep 
incisions,  supporting  the  strength  of  the  patient  at  the  same  time  by  a  due 
allowance  of  stimulants  and  nourishment.  If,  when  the  urethra  is  completely 
torn  across,  a  catheter  cannot  be  passed,  and  the  urine  find  a  difficulty  in 
escaping,  relief  not  being  afforded  by  the  perinseal  incision,  and  the  bladder 
becoming  overdistended,  this  organ  should  be  tapped  through  the  rectum,  in 
the  way  that  will  be  described  when  we  come  to  speak  of  diseases  of  the 
rtrinary  organs.  But  tapping  through  the  rectum  should  not  be  done  before 
the  perinajal  incision  is  made. 

Vagina  and  Rectum. — Foreign  Bodies  are  occasionally  thrust  forcibly  into 
or  impacted  in  the  vagina  or  rectum.  When  a  foreign  body,  such  as  a  stick, 
or  a  broom-handle,  or  the  leg  of  a  chair,  is  thrust  forcibly  up  the  rectum  by  a 
person  falling  on  such  a  thing,  two  dangers  may  result ;  either  extensive 
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laceration  of  the  sphincter  and  perineum,  with  htemorrhage  ;  or  transfixion 
of  the  gut  and  wound  of  the  peritonexini,  vnth  consecutive  inflammation  of 
that  membrane.  The  consequences  of  sucli  an  injury  present^  nothing  very 
special,  and  require  to  be  treated  on  ordinaiy  principles.  If  in  the  fall  the 
foreign  body  have  been  forcibly  thrust  into  the  vagina,  there  will  be  danger 
of  sinular  injury  to  the  bladder  or  peritoneimi  ;  but  the  cliief  danger 
•will  result  from  laceration  of  the  labiimi,  and  free  hajmorrhage  from  this 
source.  I  have  several  times  seen  enormous  quantities  of  blood  lost  from  such 
injuries.  This  haemorrhage  is  best  arrested  by  plugging  firmly  with  lint 
soaked  in  a  solution  of  the  perchloride  of  iron,  and  Ihe  pressure  of  a 
bandage.  A  variety  of  things,  such  as  pieces  of  stick,  glass  bottles,  gallipots, 
&c.,  have  been  introduced  and  impacted  in  these  canals.  Their  extraction 
is  often  attended  with  great  difficulty,  in  consequence  of  the  swelling  of  the 
mucous  membrane  over  and  around  them,  and  the  depth  to  which  they  have 
been  pushed.  In  order  to  remove  them,  lithotomy  or  necrosis  forceps  may  be 
reqxiired.  In  some  cases  the  foreign  body  wHl  occasion  xilceration  into  the 
bladder,  or  it  has  been  found  to  transfix  the  wall  of  the  canal  in  which  it  is 
lodged,  and,  by  penetrating  the  peritoneum,  has  speedily  occasioned  the 
patient's  death.  A  remarkable  case  of  this  kind  occurred  in  my  practice,  in 
which  a  cedar  pencil,  five  inches  long,  and  cut  to  a  point,  had  been  forced  up 
by  the  patient  herself,  a  yoimg  woman,  throiigh  the  posterior  wall  of  the  vagina 
into  the  abdominal  cavity.  Here  it  transfixed  two  coils  of  the  small  intestine, 
and,  after  a  sojourn  of  eight  months,  I  extracted  it  by  an  incision  through  the 
anterior  abdominal  wall,  midway  between  the  umbilicvis  and  Poupart's  liga- 
ment, where  its  point  was  engaged  in  the  fascia  transversalis.  It  had  oc- 
casioned repeated  attacks  of  peritonitis  ;  and,  after  its  extraction,  death  resulted 
from  that  cause. 

Laceratiok  of  the  Perineum. — The  perinseum  is  occasionally  ruptured 
during  parturition.  The  extent  of  the  laceration  necessarily  varies  greatly, 
and  influences  materially  the  ultimate  issue  of  the  case.  In  some  cases  there 
is  merely  a  slight  rent  at  the  foiu-chette  ;  in  others,  the  whole  perinseum  has 
given  way  as  far  as  the  sphincter  ani  ;  in  a  third  class  of  cases  the  sphincter 
is  torn  as  well ;  and  in  a  fourth  set  the  rent  has  extended  into  the  recto- 
vaginal septum.  The  worst  cases  are  those  in  which  the  perinseum  has  been 
torn,  and  the  recto-vaginal  septum  destroyed  by  sloughing  from  prolonged 
impaction  of  the  foetal  head.  In  such  cases  the  loss  of  soft  tissues  and  the 
existence  of  dense  cicatricial  bands  render  complete  union  by  operation  very 
problematical. 

The  length  of  time  that  has  elapsed  since  the  occurrence  of  the  injury  is  of 
little  consequence.  It  is  as  easy  to  repair  a  perinseum  that  has  been  lacerated 
for  ten  years,  as  for  ten  days.  A  very  serious  evil  arising  from  ruptured 
perinseum  is  the  loss  of  support  to  the  pelvic  viscera,  and  the  consequent 
liability  to  prolapsus  of  the  uterus  or  of  the  vaginal  wall.  When  the 
sphincter  or  the  recto- vaginal  septimi  has  given  way,  incontinence  of  fseces  to  a 
greater  or  lesser  extent  is  the  consequence,  and  the  parts  are  from  this  cause 
liable  to  excoriation ;  and  not  unfrequently  the  rectal  mucous  membrane 
becomes  prolapsed  or  hsemorrhoidal. 

The  Treatment,  which  is  pm-ely  operative,  consists  of  a  plastic  procedure, 
having  for  its  object  the  bringing  together  and  the  union  by  adhesion  of  the 
opposite  sides  of  the  rent.  The  extent  and  difiiculty  of  this  operation,  and  its 
prospect  of  success,  will  depend  on  attention  to  several  points,  but  also,  as  is 
the  case  with  most  plastic  procedures,  on  the  state  of  the  patient's  health. 
This  should  be  brought  up  to  the  best  standard  before  the  Surgeon  proceeds  to 
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operate  :  all  local  irritations  should  be  removed,  piles  or  prolapsus  aiii  tied,  and 
the  parts  brought  into  as  healthy  a  state  as  possible.  Wlien  the  laceration  is 
of  Umited  extent  and  recent,  union  may  usually  be  effected  by  bringing  .and 
keeping  the  thighs  together  immediately  after  its  occurrence.  Should  the 
laceration  not  extend  iiito  the  sj)hincter  ani,  it  may  usually  readily  be  repaired 
by  paring  the  edges  freely,  and  passing  two  deep  quilled  and  four  superficial 
sutures,  so  as  to  bring  the  opposite  sides  together. 

When  the  laceration  is  very  extensive,  extending  through  the  perineum,  the 
sphincter  ani,  and  the  posterior  wall  of  the  vagina  into  the  rectum — in  fact, 
tearing  through  the  recto-vaginal  septiun — more  energetic  and  careful  treat- 
ment will  be  required.  The  following  is  the  mode  of  performing  the  necessary 
op)eration. 

The  bowels  having  been  well  cleared  out,  the  patient  should  be  placed  in  the 
l^ositiou  for  lithotomy.  The  upper  wall  of  the  vagina  being  drawn  out  of  the 
way  by  means  of  a  "  duck-billed  "  sjDeculum,  the  edges  and  sides  of  the  rent 
must  be  freely  and  deeply  pared  in  a  horse-shoe  shape,  so  as  to  leave  a  raw 
surface  about  an  inch  in  width.  The  greatest  care  must  be  taken  to  remove 
every  particle  of  mucous  membrane  and  integumental  structui-e,  not  only 
from  the  sides  of  the  fissure,  but  also  from  above  the  upper  angle  of  it,  in  the 
recto-vaginal  septum,  and  from  the  anterior  part  of  this.  This  is  more  com- 
monly done  by  means  of  vulsellmn-ended  forceps.  Any  portion  of  these 
structures  that  may  be  left  behind,  however  minute,  is  of  course  an  obstacle 
to  imion,  and  will  either  interfere  comj)letely  with  it,  or  leave  a  fistulous 
opening  in  its  site.  The  sphincter  ani  should  then  be  freely  divided  on  each 
side  of  the  coccyx,  as  recommended  by  Brown,  in  order  that  its  action 

may  be  paralysed  and  all  ten- 
sion of  the  part  removed.  Three 
points  of  quilled  whip-cord  suture 
(Fig.  166)  should  then  be  passed 
deeply  through  the  freshened  sides 
of  the  laceration,  and  the  edges 
brought  together  by  a  few  points 
of  interrupted  suture.  The  deep 
sutures  are  best  introduced  by  long 
na3vus  needles.  The  one  nearest  the 
anus  should  be  passed  first ;  and  if  the 
recto-vaginal  septum  be  involved  in 
Fig.  lee.-Treatment  of  Lacerated  Perineeum.      ^-^^  ^^^^^     must  be  dipped  into  the 

freshened  surface  of  this  part  so  as  to  draw  it  well  forwards  and  against  the  new 
perinajum.  The  sutures  shotild  be  introduced  at  a  distance  of  one  inch  from  the 
cut  edge,  should  pass  about  three-quarters  of  an  inch  in  depth,  and  be  brought 
out  on  the  other  side  at  the  same  distance  from  the  freshened  sui-faces  as  that 
at  which  they  entered. 

The  best  material  for  the  deep  sutures  is  strong  wliip-cord  well  waxed,  or 
iron  wire.  I  now  generally  give  the  preference  to  the  wire  as  less  irritating. 
The  best  material  for  the  superficial  sutures  is  tliin  annealed  silver  wire.  In 
one  case  in  which  I  operated,  I  applied  it  in  the  continuous  manner  by  means 
of  the  glover's  stitch,  and  found  the  parts  mucli  more  securely  and  easily 
held  together  in  this  way  than  by  the  interrupted  suture. 

The  success  of  the  operation  will,  to  a  great  extent,  depend  on  the  attention 
bestowed  on  the  after-treatment,  the  mode  of  conducting  which  has  been  laid  do^^n 
with  much  precision  by  Brown.  The  principal  points  to  be  attended  to  are 
as  follows.  Immediately  after  the  operation,  a  full  dose  of  opiiun  should  be  given. 
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and  followed  by  a  grain  every  sixth  hour,  with  a  view  of  arresting  all  intestinal 
action.  The  strength  should  be  maintained  by  abundant  nourishment.  The 
patient  should  be  laid  on  her  side,  and  a  catheter,  furnislied  with  a  long  India- 
rubber  tube,  retained  so  as  to  prevent  any  dribbling  of  urine  over  the  raw  edges, 
which  would  be  fatal  to  their  union.  The  ha3mon-hage  usually  ceases  when 
the  edges  are  brought  together.  If  it  should  continue,  the  application  of  a  pad 
and  T-bandage,  and  of  ice  in  the  vagina,  wiU  generally  easily  control  it. 
The  deep  sutures,  if  of  whip-cord,  shoivld  be  left  in  for  three  days,  as  a 
general  rule.  In  some  cases  they  may  even  be  retained  for  ninety-six  hours ; 
but  if  any  suppm-ation  be  set  up  along  their  track,  they  must  at  once  be  wifh- 
drawn ;  if  of  wire,  they  may  be  left  longer — for  six  days.  The  superficial 
sutures  should  be  left  in  as  long  as  they  produce  no  irritation  ;  when  of 
silver  wire,  they  may  be  left  imdisturbed  for  eight  or  ten  days.  During 
this  period,  I  have  foimd  it  advantageous  to  keep  the  part  covered  with 
collodion.  When  the  sutures  are  removed,  a  pad  of  dry  lint,  supported  by 
a  T-bandage,  should  be  applied.  The  bowels  should  not  be  allowed  to  act  for 
at  least  ten  or  twelve  days,  lest  the  freshly  united  surfaces  be  torn  through. 
Diu'ing  the  whole  of  this  period,  the  patient's  strength  must  be  si;pported  by 
good  diet,  and  scrupulous  attention  paid  to  the  cleanliness  of  the  parts. 

Plastic  operations  of  this  kind  should  not  be  performed  imless  the  patient  be 
in  a  good  state  of  health,  that  there  may  be  a  good  prospect  of  immediate  imion. 
The  success  of  the  case  will  at  last  mainly  depend  on  the  extent  of  laceration, 
or  rather  of  loss  of  substance,  in.  the  recto-vaginal  septum.  If  this  be  uninjured, 
or  merely  notched  as  it  were,  but  little  difficulty  will  be  experienced  in  effecting 
a  cure.  If,  on  the  other  hand,  this  wall  be  deeply  lacerated,  or,  still  worse,  if 
a  portion  of  it  have  sloughed  away,  the  greatest  difficulty  may  result  in 
effecting  imion  ;  and  under  such  untoward  circumstances  it  may  happen,  that 
the  perinseimi  unites,  but  that  a  fistulous  opening  is  still  left  in  the  recto- 
vaginal wall,  requiring  a  future  plastic  operation  for  its  closure  {vide 
Chapter  LXIII.). 
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CHAPTER  XXVIII. 
— • — 

ABSCESS. 

An  Abscess  signifies  a  collection  of  pns  occitrring  in  any  of  the  tissues  or 
organs  of  the  hody.  In  structure,  an  abscess  consists  of  an  accumulation  of 
pus  situated  in  the  midst  of,  and  surrounded  on  all  sides  by,  a  layer  of  fibrine 
deposited  in  and  consolidating  the  neighbouring  tissues.  This  lymph,  which 
constitutes  the  wall  of  the  abscess,  varies  greatly  in  thickness  and  consistence  ; 
in  some  cases  being  scarcely  .perceptible,  in  others  some  lines  in  thickness  and 
of  corresponding  firmness,  constituting  perhaps  the  principal  part  of  the  mass. 
This  wall  of  "  limitmg  fibrine  "  is  always  very  vascular,  in  consequence  of  the 
inflammation  and  congestion  of  the  tissues  that  enter  into  its  composition. 
Outside  it  there  is  an  infiltration  of  sero-plastic  matter,  and  beyond  this  we 
reach  the  healthy  tissue. 

Varieties. — Surgeons  divide  abscesses  into  various  kinds,  according  to  the 
symptoms  attending  them,  their  duration,  and  their  cause.  Thus  they  speak 
habitually  of  Acute  and  Chronic,  Hot  and  Cold,  Lymphatic,  Diffuse,  Metastatic, 
and  Puerperal  Abscesses. 

Acute  or  Phlegmonous  Abscess  may  be  taken  as  the  type  of  the  disease.  When 
it  is  about  to  form,  tlie  part  which  has  been  previously  inflamed  sweUs  con- 
siderably, with  a  throbbing  pidsatile  pain  ;  the  skin  becomes  shining,  glazed, 
and  of  a  somewhat  purplish  red.  If  tlie  abscess  be  very  deeply  seated,  the 
superimposed  tissues  become  brawny  and  oedematous,  ■without,  perhaps,  any 
other  sign  indicating  the  existence  of  pus.  As  the  swelling  approaches  the 
surface,  it  softens  at  one  part,  where  fluctuation  becomes  j)erceptible,  and  a 
bulging  of  the  skin  covering  its  summit  takes  place ;  this  pointing  of  the 
abscess  indicates  that  it  is  about  to  biirst  and  discharge  its  contents,  which  it 
speedily  will  through  a  circular  aperture  formed  in  tlie  skin.  Tlie  pointing 
is  an  interesting  pathological  phenomenon,  and  takes  place  in  the  follow- 
ing way. 

An  abscess,  perhaps  originally  formed  deejaly  in  the  substance  of  a  limb, 
enlarges  by  the  extension  of  the  periphery  of  its  wall,  and  by  the  simultaneous 
degeneration  into  pus  of  the  innermost  layers  of  this  stnicture.  As  the  wall 
extends,  it  has  a  special  tendency  to  approach  a  free  surface,  whether  that  be 
external  or  internal,  skin  or  mucous  membrane  ;  all  the  tissues  between  it  and 
the  siu'face  towards  wliich  it  is  progressing  being  gradually  absorbed,  or  melting 
into  the  abscess.  It  is  in  this  that  the  pointing  essentiaUy  consists  ;  and  the 
mode  in  which  it  is  finally  accomplished  would  appear  to  be  as  follows.  The 
pressure  which  the  tumour  exercises  from  within  outwards  causes  compression 
of  the  vessels  which,  passing  from  the  deeper  parts,  ramify  between  the  siunmit 
of  the  abscess  and  superjacent  skin  for  the  supply  of  the  latter.  In  consequence 
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of  this  pressxire  \ipon  the  vessels  and  interference  with  tlie  circulation  througli 
them,  the  nutrition  of  the  parts  supplied  by  theui  is  arrested  ;  and  these 
become  softened,  disintegi-ated  in  structm-e,  and  less  resistant  to  the  progress 
of  the  tumour  than  those  tissues  which  surround  it  on  other  sides,  and  whicli 
have  not  had  theii-  vascidar  supply  interfered  with,  nor  lost  their  normal 
cohesion.  The  abscess  then  natiu-ally  makes  its  way  at  this,  the  point  of  its 
cii-cumference  where  it  meets  -with  least  resistance.  As  it  approaches  the 
surface,  the  skin  at  first  becomes  more  or  less  livid,  tense,  and  oedematous, 
indicating  the  interference  with,  its  cii-cidation  ;  as  the  summit  of  the  abscess 
presses  upwards,  the  overlying  skin  loses  its  tension  and  becomes  relaxed  ;  it 
then  sloughs  at  the  most  central  point,  from  which  the  cuticle  has  previously 
peeled  off,  and,  the  outward  pressure  of  the  pus  speedily  detaching  the  slough, 
the  abscess  discharges  itself.  Though  acute  abscesses,  if  left  to  themselves, 
usually  rim  this  course  and  burst  thi-ough  the  skin,  the  mucous  or  serous 
surfaces,  or  even  into  the  interior  of  joints,  yet  some  collections  of  pus,  if  very 
deeply  seated,  cannot  find  their  way  to  the  siu'l'ace,  but  extend  through  the 
areolar  planes  of  the  limb  in  a  lateral  direction,  burrowing  and  imdermining 
the  parts  to  a  great  extent ;  or,  if  situated  in  dense  and  imyielding  structures, 
as  in  bone,  ai-e  imprisoned  within  a  case  through  which  they  may  be  unable  to 
penetrate  ;  in  other  rare  instances,  the  pus  becomes  absorbed,  and  the  abscess 
disappears.  After  an  abscess  has  burst,  the  cavity  usually  closes  by  granulations 
springing  iip  from  within,  and  by  the  collapse  of  its  walls ;  in  some  cases, 
however,  it  does  not  completely  close,  but  contracts  into  a  narrow  canal, 
forming  a  sinus  or  fistrda  (p.  469). 

Chronic  Abscesses  are  of  very  common  occurrence.  The  tissue  in  the  vicinity 
of  a  piece  of  dead  bone  being  irritated  by  its  presence,  or  a  gland  or  some 
portion  of  the  subci\taneous  areolar  tissue  having  become  indurated,  tender,  or 
subacutely  inflamed,  at  last,  slowly  and  without  any  constitutional  symptoms, 
or  much  appearance  of  local  disturbance  except  the  swelling,  softens  and  breaks 
down  into  a  somewhat  thin,  flaky,  curdy  pmiform  fluid,  though  in  other 
instances  the  pus  is  perfectly  healthy.  These  abscesses  do  not  readily  point, 
but  often  extend  laterally,  burrowing  for  a  considerable  distance  from  theii- 
original  seat.  In  other  cases  they  become  circumscribed  by  a  thick  and  dense 
wall  of  fibrine,  through  which  it  may  be  extremely  diflicult,  and  perhaps 
impossible,  to  detect  fluctuation  ;  the  disease  then  simulating  a  solid  tumour. 
The  duration  of  these  chronic  abscesses  without  opening  is  often  very  remarkable, 
even  when  situated  ia  soft  parts.  I  have  seen  large  chronic  abscesses,  in  the 
iliac  fossa  and  groin,  perfectly  stationary  for  nearly  two  years.  When  situated 
in  denser  structures,  as  in  the  substance  of  the  breast,  the  wall  may  become  so 
dense  as  to  resemble  a  cyst,  and  the  disease  will  continue  in  the  same  state  for  a 
great  length  of  time.  In  the  bones,  abscesses  may  exist  for  an  indefinite  period. 

Gold,  Lymphatic  or  Congestive  Abscess  occurs  not  imfrequently  vnth  but  sli-T-ht 
precursory  local  symptoms,  and  indeed  not  uncommonly  without  any  at  all. 
The  patient,  who  has  usually  been  cachectic,  and  has  suflered  some  time  from 
general  debility,  feels  slight  uneasiness  in  the  groin,  iliac  fossa,  or  axilla,  and 
finds  suddenly  a  large  fluctuating  timiour  in  one  of  these  situations  ;  there  is 
perhaps  no  pain  in  the  part,  and  no  discoloration  of  the  skin,  but  the  fluctua- 
tion is  always  very  distinct,  the  limiting  fibrine  being  in  small  quantity.  On 
opening  such  an  abscess  as  this,  there  will  usually  be  a  copious  discharge  of 
thin  unhealthy  pus,  which,  when  examined  under  the  microscope,  wiU  be 
found  to  contain  ill-developed,  withered  cells;  in  some  cases,  the  contents 
appear  to  be  a  clear  semi-transparent  or  oily-looking  matter,  probably  sero- 
plastic  eff'usion. 
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Diffuse  Abscess  forms  rapidly  in  the  areolar  tissue,  as  tlie  result  of  diffuse 
inflammation.  There  is  no  limiting  fibidne,  and  hence  the  pus  often  spreads 
widely,  producing  extensive  destruction  of  parts  hefore  it  is  discovered.  A 
particular  variety  of  tliis  form  of  abscess  is  the  Puerperal,  occurring  in  women 
after  parturition  in  various  parts  of  the  body,  especially  in  the  iliac  fossa,  in 
the  areolar  planes  of  the  thigh  or  in  the  joints,  and  in  the  adipose  tissue  of  the 
orbit,  often  destroying  tlie  globe  of  the  eye.  To  these  forms  of  the  disease  the 
Metastatic  Abscesses  are  closely  allied.  They  commonly  occur  in  connection 
with  phlebitis  and  pyaemia,  are  very  numerous,  and  are  met  with  in  the 
substance  of  organs  as  well  as  in  the  areolar  tissue  and  joints.  The  last  three 
species  of  abscess  are  varieties  of  the  acute  form. 
Tympanitic  or  Emphysematous  Abscess,  which  contains  gas  as  well  as  pus,  is 

occasionally  met  with  in  the  neighbourhood 
of  the  mucous  canals,  chiefly  at  the  anterior 
and  lateral  parts  of  the  abdominal  walls, 
and  about  the  sacrum.  Sometimes  the 
communication  with  the  intestine  is  very 
free ;  in  other  cases  it  is  not  so  evident. 
These  collections  are  often  perfectly  re- 
sonant on  percussion,  the  air  being  above, 
the  fluid  below  ;  and  sometimes  gurgling 
is  very  distinct  in  them. 

Situation,  Size,  &c. — Abscesses  are 
mel  with  in  all  regions  of  the  body,  but 
more  especially  where  the  areolar  tissue 
is  abundant,  and  the  absorbent  glands  are 
numerous.  They  may  occur  at  any  period 
of  life,  from  the  earliest  infancy  to  old  age. 
I  have  opened  a  very  large  abscess  in  the 
axilla  of  a  child  about  a  fortnight  old. 
Their  size  varies  from  that  of  a  pin's  point 
to  a  tumour  containing  a  pint  or  more  of 
pus.  In  some  cases,  when  very  large,  they 
are  .multilocular,  the  different  cysts  being 
connected  by  narrow  channels  of  commu- 
nication ;  in  this  way  I  have  seen  a  large 
abscess  extending  from  the  limibar  ver- 
tebrae through  the  iliac  fossa  down  the 
thigh,  the  ham,  and  the  leg,  until  at  last 
it  was  opened  by  the  side  of  the  tendo 
Acliillis,  forming  five  or  six  distinct  cysts, 
communicating  with  one  another  by  con- 
tracted channels  (Fig.  167). 

Effects.  —  The  pressure-effects  of  an 
abscess  are  often  important.  By  com- 
pressing the  nerves  of  a  part,  it  may  give  rise  to  very  severe  pain  and  spasm  at 
a  distance  from  its  seat ;  and  in  this  way,  in  some  apparently  nem-algic 
affections,  it  has  turned  out  that  the  pain  has  been  occasioned  by  the  pressure 
of  an  abscess  on  the  trunlc  of  a  neighbouring  nerve.  When  blood-vessels  come 
into  relation  with  an  abscess,  they  usually  become  coated  by  a  thick  layer  of 
lymph,  which  guards  them  from  injmy.  In  some  cases,  however,  they  become 
obliterated  by  the  conjoined  effects  of  the  pressure  and  the  inflammation,  m 
which  they  as  Avell  as  the  adjacent  tissues  partake.    In  other  cases,  more 


Fig.  167. — Large  Lumljar  Abscess  extend- 
ing down  tlie  Leg. 
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particularly  in  strumoiis  and  cachectic  individuals,  tlie  bloodvessels,  not  having 
been  guarded  hj  the  protecting  Ijonph,  have  ulcerated  and  burst  into  the  cyst 
of  the  abscess,  occasioning  sudden  and  dangerous  or  even  fatal  ha3morrhage.  It 
is  seldom,  however,  that  a  large  artery  or  vein  pours  its  contents  into  an 
abscess  that  has  not  been  opened.  These  occurrences  have  chiefly  taken  place 
in  the  neck,  in  which  situation  both  the  carotid  artery,  as  in  a  case  described 
by  Liston,  and  the  internal  jugular  vein,  have  opened  into  tlie  cyst  of  an 
abscess.  The  various  raucous  canals,  especially  the  trachea  and  the  urethra, 
may  be  injuriously  compressed  by  neighbouring  abscesses  ;  so  also.bones  may 
become  necrosed,  and  joints  inflamed  and  destroyed,  from  the  same  cause. 

Diagnosis. — The  diagnosis  of  abscess,  though  usually  easily  made,  at  times 
requii-es  attention.  The  Surgeon  believes  that  an  acute  abscess  is  about  to 
form  -when,  after  rigors  and  some  modification  of  the  inflammatory  fever,  he 
finds  the  local  signs  characteristic  of  the  formation  of  pus  ;  more  especially  a 
thi'obbing  pain  in  the  part,  with  softening  of  any  induration  that  may  have 
existed,  and  oedema  of  the  areolar  tissue  covering  it.  His  suspicion  is  turned 
into  certainty,  and  he  knows  that  an  abscess  has  foi-med,  when,  after  the 
occiuTence  of  these  symptoms,  fluctuation  can  be  felt,  and  the  other  signs 
manifest  themselves.  The  fluctuation  may,  however,  readily  be  confoimded 
with  the  undulatory  sensation  communicated  by  some  tissues  from  the  mere 
infiltration  of  sero-plastic  fluid  into  them,  or  even  without  tliis,  from  their 
natural  laxity,  as  is  sometimes  the  case  in  the  areolar  tissue  of  the  nates  and 
thigh  in  persons  of  lymphatic  temperament.  This,  indeed,  is  a  difference  of 
degree  rather  than  of  kind ;  as  pus  Avould  make  its  appearance  in  the  course  of 
a  few  hours,  if  the  tumour  were  left  to  itself.  The  mere  occui'rence  of  fluctua- 
tion, however,  is  not  of  itself  sufficient  to  determine  more  than  that  a  fluid 
exists  in  the  part.  The  question  necessarily  arises,  Is  this  fluid  pus  ?  In  the 
majority  of  instances,  the  history  of  the  case,  the  character  of  the  pain,  the 
previous  existence  and  the  continuance  of  symptoms  of  inflammation,  enable 
the  Surgeon  to  answer  in  the  affiraiative.  But  if  there  be  obscure  evidence 
only  of  inflammation  having  existed,  and  if  the  swelling  be  of  long  standing, 
the  fluctuation  being  perhaps  deeply  seated  and  indistinct,  the  safer  plan  will 
be  for  the  Surgeon  to  introduce  an  exploring  needle,  and  to  see  what  the  true 
nature  of  the  fluid  is  ;  by  this  simple  means  many  embarrassing  mistakes  in 
diagnosis  may  be  avoided. 

The  tumours  with  which  abscesses  may  be  confounded,  are  those  soft  solid 
gmoths  in  which  there  is  a  high  degree  of  elasticity,  giving  rise  to  a  species  of 
undulation,  as  in  some  kinds  of  encephaloid  tumour  ;  so  also  Jluid  tumours  of 
various  kinds,  such  as  cysts  and  enlarged  bursa3,  may  be  confounded  with 
abscess.  In  these  cases  the  previous  symptoms,  the  situation,  and  the  general 
appearance  and  feel  of  the  tumour,  will  usually  enable  the  Surgeon  to  effect  a 
ready  diagnosis ;  but  should  any  doubt  exist,  the  exploiing  needle  or  trochar 


Fig.  168.— Suction -Trochar. 


must  be  introduced,  when,  if  pus  be  present,  a  drop  or  two  will  escape. 
Co.xeter's  "  suction-trochar  "  (Fig.  168)  is  of  especial  service  in  cases  in  which  it 
ia  desirable-  to  withdraw  some  of  the  contained  fluid  for  cl  oser  examination.  The 
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diagnosis  of  an  abscess  having  pulsation  commimicated  to  it  by  a  subjacent 
artery,  from  an  anewrism,  will  be  discussed  wben  we  come  to  speak  of  that 
disease.  It  may  be  well  to  mention  that  the  pains  occasioned  by  the  pressure 
of  some  forms  of  chronic  abscess  upon  neighboui-ing  nerves  have  been  mistaken 
for  rheimiatism  or  neuralgia. 

Prognosis. — Abscesses  vary  gi-eatly  in  danger,  according  to  tlieir  nature, 
size,  situation,  and  cause,  and  the  constitution  of  the  patient.  Tlie  chronic 
form  is  usually  attended  by  more  risk  than  the  acute  and  the  diffuse.  The 
puerperal  and  pyaemic  are  especially  hazardous  to  life,  being  generally  asso- 
ciated with  a  bad  state  of  the  blood.  The  large  size  of  some  abscesses  is  an 
element  of  great  risk,  occasioning  not  only  a  very  abundant  discharge  of  pus, 
but  likewise  gi-eat  constitutional  irritation  when  they  are  opened.  Abscesses 
that  are  situated  in  the  neighbom-hood  of  important  organs,  as  about  the  neck 
of  the  bladder,  or  in  the  anterior  mediastinum,  are  necessarily  much  more 
hazardous  from  the  peculiarity  of  their  situation  than  those  which  are  met  with 
in  less  important  regions.  The  cause  of  the  abscess  also  influences  the  result ; 
if  it  be  a  piece  of  dead  bone  that  can  be  removed,  the  discharge  Avill  speedily 
cease  on  its  being  taken  away,  but  if  it  be  so  situated  that  it  cannot  be  got  rid 
of,  it  -will,  by  acting  as  a  continuous  source  of  ii-ritation,  keep  up  a  discharge 
that  may  eventually  prove  fatal.  The  constitution  of  the  patient  influences 
our  prognosis.  Such  an  amount  of  discharge  as  would  inevitably  prove  fatal 
in  a  cachectic  system,  may  influence  a  soimd  one  but  very  little  ;  so  also,  the 
wasting  effect  of  an  abscess  is  better  borne  about  the  middle  than  at  either  of 
the  extreme  periods  of  life. 

Treatment. — The  treatment  of  abscess  presents  three  points  requiring 
attention.  The  first  object  should  be  to  prevent  the  formation  of  matter  ;  the 
next  to  take  steps  for  its  evacuation  when  formed ;  and  the  last,  to  endeavour 
to  close  the  cavity  that  results. 

In  order  to  iwevent  the  formation  of  matter,  it  is  necessary  to  get  rid  of  any 
local  ii'ritant  that  may  exist ;  thus  dead  bone  should  be  removed,  or  extrava- 
sated  urine  let  out  of  the  areolar  tissue.  After  this  has  been  done,  the 
preventive  treatment  must  consist  in  the  active  employment  of  local  anti- 
phlogistic means,  such  as  leeches  and  cold  evaporating  lotions  :  any  shght 
tenderness  that  continues  after  the  inflammation  has  subsided  must  be  removed, 
and  the  swelling  from  exudation-matter,  wliich  is  especially  the  precursor  of 
chronic  abscess,  must  be  got  rid  of  by  the  continuous  application  of  some  dis- 
cutient  lotion.  One  composed  of  iodide  of  potassium  31.,  sphits  of  wine  3i., 
water  3vij.,  is  extremely  useful;  in  some  cases  absorption  may  advantageously 
be  promoted  by  mercui'ial  ointments  or  plasters.  When  once  pus  has  formed, 
it  is  a  question  whether  it  can  be  absorbed  again  ;  in  general,  it  certainly  can- 
not, more  especially  if  once  a  distinct  cyst  have  formed  aiound  it,  but  in  some 
cases  it  may  undergo  absorption  ;  thus,  in  hypopyon,  we  occasionally  observe 
that  the  pus  deposited  in  the  anterior  chamber  of  the  eye  is  removed ;  and  I 
think  it  probable  that  the  same  may  happen  when  it  is  infiltrated  into  the 
tissues  of  a  part,  without  a  very  distinct  wall  surroimding  it.  The  more  fluid 
parts  of  clu'onic  abscesses  occasionally  become  absorbed,  leaAong  a  cheesy 
residue,  which  may  degenerate  into  cretaceous  matter. 

When,  notwithstanding  the  employment  of  antiphlogistic  means,  it  is  evident 
that  pus  is  about  to  form,  the  treatment  should  be  completely  changed,  and,  by 
the  aid  of  warmth  and  poultices,  an  endeavom-  should  be  made  to  hasten  suppu- 
ration. Wlien  this  is  fully  established,  the  abscess  having  become  "  ripe,"  steps 
must  be  taken  for  the  evacuation  of  the  matter.  The  treatment  of  acute  and 
of  chronic  abscesses  differs  essentially  in  this  respect. 
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In  the  Acute  Abscess,  the  matter  should  be  let  out  as  soon  as  it  is  fully  formed, 
especially  in  those  varieties  of  the  disease  connected  with  a  morbid  state  of  the 
system,  as  in  the  metastatic  and  puerperal  forms.  When  this  is  done,  the 
constitxition  at  once  experiences  great  relief,  the  fever  and  general  irritation 
subsiding  materially  ;  the  free  incision  not  only  letting  out  the  pus  and  lymph, 
but  removing  tension,  and,  by  encouraging  local  bleeding,  lessening  the  inflam- 
matory action.  The  rule  of  opening  an  acute  abscess  early  is  especially 
imperative  when  the  pus  is  formed  in  the  sheaths  of  the  tendons  and  under 
fibrous  expansions,  as  in  the  pahn  of  the  hand ;  also  when  it  is  situated  deeply 
in  the  areolar  planes  of  a  limb,  under  the  larger  muscles,  where  it  has  a 
tendency  to  diffuse  itself  extensively.  In  those  cases,  likewise,  in  which  pus  is 
lodged  in  close  proximity  to  a  joint  or  under  the  periosteum,  it  must  be  let  out 
eaxly  ;  so  also,  when  it  presses  upon  mucous  canals  or  important  organs,  as  on 
the  urethra  or  trachea,  or  when  it  is  dej)endent  on  the  infiltration  of  an  irritant 
flivid  into  a  part,  as  in  urinary  extravasation,  it  must  be  evacuated  Avithout 
delay.  The  pus  should  always  be  let  out  early,  before  the  skin  covering  it  is 
'  thinned,  when  the  abscess  is  situated  in  the  neck  or  in  any  other  part  where  it 
is  desirable  that  there  shotdd  be  as  little  scarring  as  possible. 

In  Chronic  Abscess,  the  rule  of  surgery  is  not  so  explicit.  Here  the  collection 
is  often  large,  coming  on  without  any  very  evident  symptoms  and  giving  rise  to 
no  material  inconvenience  ;  but,  if  it  be  opened,  putrefaction  of  the  pus,  conse- 
quent upon  the  entry  of  air  into  the  extensive  cyst,  will  give  rise  to  the  most 
serious  constitutional  disturbance,  setting  up  irritative  fever  that  may  rapidly 
prove  fatal  in  a  debilitated  frame  ;  and,  should  the  patient  escape  this  danger, 
the  drain  of  an  abundant  suppuration  may  speedily  waste  him.  Hence,  it  not 
uncommonly  happens  that  a  patient  may  carry  a  chronic  abscess  unopened, 
without  •  any  very  serious  disturbance,  for  many  months  or  even  years  ;  but 
when  it  is  once  opened,  he  dies  in  a  few  days.  If,  however,  the  chronic  abscess 
be  so  small  that  no  danger  is  to  be  apprehended  from  the  inflammation  of  its 
cyst,  or  if  it  be  situated  in  parts  where  it  may  give  rise  to  dangerous  pressure, 
the  matter  should  be  let  out  without  delay. 

There  are  three  modes  by  which  abscesses  may  be  opened,  each  of  which 
possesses  advantages  in  particular  cases ; — these  are  Incision,  Tapping  with  a 
trochar,  and  making  an  aperture  iato  the  cyst  vsdth  Caustic. 

Incision  is  the  only  plan  that  should  be  practised  in  acute  abscesses.  For 
this  purpose  a  lancet,  an  abscess-bistoury  (Fig.  169),  or  a  sickle-shaped  knife, 


Fig.  169. — Absoess-Bistouiy. 

may  be  used.  The  incision  should  be  made  either  at  the  point  where  fluctua- 
tion is  most  distinct,  or  at  the  most  dependent  part  of  the  tumour,  so  as  to 
prevent  after-bagging  of  the  matter.  It  should  be  made  by  holding  the  bis- 
toury or  lancet  short,  and  introducing  it  perpendicularly  into  the  softened  part. 
If  the  depth  to  be  reached  is  considerable,  a  bistoury  should  be  used,  the  blade 
of  which  should  be  half  turned  round  after  its  introduction,  when  the  pus  wells 
up  by  its  side,  the  point  being  felt  to  move  freely  in  the  cavity  of  the  abscess. 
The  incision  must  then  be  continued  for  a  moderate  extent  in  the  dii'ection  of 
the  natural  folds  of  the  skin  of  the  part,  or  in  the  course  of  the  vessels.  The 
pus  should  be  let  out  freely,  so  as  to  allow  the  walls  of  the  abscess  to  collapse, 
but  it  should  not  be  forced  out  by  squeezing  the  sac. 
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It  may  happen,  after  the  escape  of  the  pus,  that  the  cavity  of  the  abscess  fills 
with  blood  by  the  niptiire  of  some  small  vessel  situated  in  its  wall ;  this,  how- 
ever, is  of  little  moment,  the  hcemorrhage  speedily  ceasing  on  the  appUcatiou 
of  pressure,  of  a  bandage,  or  of  cold. 

Provided  the  incision  have  only  to  be  carried  through  the  integumental 
structures  and  fascia,  in  order  to  afford  an  outlet  for  the  pus,  there  can  be  but 
little  danger  of  haemorrhage  from  the  accidental  wound  of  any  blood-vessel  of 
importance  ;  and,  should  bleeding  occiu",  it  will  probably  be  of  a  venous 
character,  and  may  be  arrested  by  pressure  and  position.  But  when  the  abscess 
is  more  deeply  seated  than  this,  lying  under  the  superficial  muscles,  where  it 
will  then  be  necessary  to  penetrate,  more  serious  consequences  may  ensue,  and 
the  incautious  use  of  the  knife  may  lead  to  the  most  perilous  results.  This  is 
more  particularly  apt  to  happen  in  deeply  seated  periosteal  abscesses  of  the 
thigh  ;  and  I  have  more  than  once  known  such  profuse  arterial  haemorrhage 
follow  incisions  made  for  the  pui-pose  of  evacuating  pus  deeply  lodged  in  the 
limb  in  these  cases,  as  to  necessitate  the  ligature  of  the  femoral  artery.  In 
order  to  avoid  this  danger,  Hilton  has  advised  that  abscesses  so  situated 
should  be  opened  in  the  following  way.  An  incision  is  made  through  the  in- 
teguments and  fascia  so  as  to  expose  the  muscle  under  which  the  pus  lies  ;  a 
director  is  then  pushed  through  the  substance  of  the  muscle  into  the  cavity  of 
the  abscess,  and  along  the  groove  of  this  as  a  guide  a  slender  pair  of  dissecttng- 
forceps  is  pushed  :  when  it  reaches  the  abscess  the  blades  are  opened  up,  the 
muscular  fibres  separated,  and  free  exit  given  to  the  pus. 

After  the  opening  has  been  made,  a  poultice  or  water-dressing  must  be 
applied.  The  cavity  left  eventually  fills  up  either  by  the  coalescence  of  its 
sides,  or  by  granrdating  from  below  ;  if  it  fill  again  with  pus,  a  fresh  incision, 
termed  a  "  coimter-opening,"  must  be  made  in  the  most  dependent  part.  No- 
thing is  more  dangerous  than  pent-up  matter  in  imperfectly  opened  abscesses. 
It  speedily  decomposes  and  becomes  offensive,  gives  rise  to  local  irritation  and 
inflammation,  and  predisposes  to  the  occxirrence  of  erysipelas  and  pyaemia. 
In  order  to  prevent  these  evil  consequences,  recourse  must  be  had  to  free 
openings  in  dependent  situations,  and  the  use  of  the  drainage-tube. 

In  the  treatment  of  chronic  and  cold  abscess,  any  one  of  these  three  plans 
may  be  employed  for  opening  the  sac.  If  it  be  small,  an  incision  should  be 
made  into  it  at  once.  If  the  collection  be  considerable,  we  must  wait  until  an 
opening  has  been  rendered  necessary  by  the  tendency  to  implication  of  the  skin, 
or  by  injurious  pressure  being  exercised  on  important  parts ;  the  pus  should 
then  be  let  out  by  the  valvular  aperture  recommended  by  Abemethy,  the  object 
being  to  limit  the  entry  of  air  into  the  interior  of  the  abscess,  so  as  to  lessen  the 
chance  of  putrefaction  of  any  pus  that  is  left,  and  of  consecutive  inflammation 
of  the  cyst.  The  valvular  opening  is  made  by  drawing  the  skin  covering  the 
abscess  well  to  one  side,  then  passing  the  bistoury  directly  into  the  sac,  and 
allowing  as  much  of  the  pus  to  escape  as  will  flow  out  by  the  collapse  of  the 
walls  of  the  abscess ;  before  the  matter  has  quite  ceased  to  flow,  and  conse- 
quently before  any  air  can  have  entered  the  sac,  the  skin  should  be  allowed  to 
recover  its  natural  position,  so  that  the  aperture  in  it  and  in  the  cyst  may  no 
longer  dii-ectly  communicate.  A  piece  of  plaster,  or  of  lint  soaked  in  collodion, 
should  be  placed  upon  the  external  wound,  which  will  probably  heal  under  tliis 
covering  in  the  coui-se  of  a  short  time.  When  the  cyst  of  the  abscess  has  again 
filled  somewliat,  this  process  may  be  repeated  ;  so  that,  less  and  less  pus  being 
allowed  to  accumulate  in  it  before  each  succeeding  evacuation,  it  may  gradually 
contract  and  close. 

Instead  of  making  the  valvular  opening  in  this  way,  a  chronic  abscess  may 
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sometimes  be  advantageously  opened  by  Tappiiuj  with  a  Trochar  and  Cannula 
of  moderate  size,  the  instrument  being  introduced  obliquely  between  the  skin 
and  the  abscess,  and  then  made  to  dip  do^oi  into  the  sac.  After  the  withdrawal 
of  the  cannula,  the  aperture  may  be  closed  as  in  the  former  case.  There  is, 
however,  one  disadvantage  in  this  plan  of  opening  abscesses  ;  that,  if  the  dis- 
charge be  curdy  or  shreddy,  it  is  very  apt  to  block  up  the  cannula,  and  thus  to 
interfere  \x\i\x  the  proper  evacuation  of  the  matter. 

Potassa  Fusa,  though  its  application  be  painful,  may  be  advantageously  used 
for  opening  those  clironic  abscesses,  the  skin  covering  which  is  much  undermined, 
congested,  and  discoloured.  In  these  cases  I  commonly  employ  it  with  great 
advantage.  It  is  also  useful  in  the  after-treatment,  when  much  solid  plastic 
matter  is  left,  dissolving  this  away  by  exciting  inflammation  around  it,  and 
thus  preventing  the  formation  of  sinuses  which  are  otherwise  apt  to  occur. 

In  some  forms  of  abscesses  it  will  be  foimd  that  those  processes  which  are 
necessary  for  the  contraction  and  closure  of  the  cyst,  after  its  contents  have 
been  evacuated,  do  not  readily  take  place  ;  and  it  becomes  necessary  to  have 
recourse  to  other  measures,  in  order  to  excite  sufiicient  healthy  inflammatory 
action,  to  occasion  the  deposition  of  that  plastic  matter  by  which  the  cavity  is 
filled.  "With  this  view,  a  Seton  of  two  or  three  tlireads  may  very  usefully  be 
passed  across  the  cyst  by  means  of  a  nsevus-needle,  or  by  a  long  straight  needle 


Fig.  170. — Introduction  of  Seton  through  Cannula. 


pushed  up  through  the  cannula  used  for  tapping  (Fig.  170).  It  should  be  left 
in  for  a  few  days,  by  which  time  healthy  inflammation  will  be  set  up.  In  other 
cases  again,  after  the  cyst  has  been  tapped,  the  red  wash  or  some  tincture  of 
iodine  should  be  injected  and  left  in.  These  methods  of  exciting  inflammation 
are  especially  useful  when  the  cyst  is  thin,  and  of  a  very  chronic  character. 
When  the  walls  are  very  thick  and  dense,  as  sometimes  happens  ia  abscesses  of 
very  old  standing  situated  in  the  neck,  an  eUiptical  piece  of  the  anterior 
portion  of  the  cyst  should  be  dissected  out,  and  the  remainder  of  the  cavity  be 
lightly  dressed  with  Lint,  and  allowed  to  fill  by  granulation.  This  plan  of 
treatment  is  often  very  successful ;  and  I  have  by  it  cured  abscesses  in  the 
neck  of  seven  or  eight  years'  standing,  which  have  resisted  every  other  plan 
employed. 

Chassaignac  has  recommended  the  employment  of  Drainage-tubes  in  the 
treatment  of  chronic  abscesses  of  large  size.  Tliis  method,  which  has  been 
advantageously  employed  by  many  Surgeons  in  this  country  of  late  years,  is 
practised  in  the  foUowing  way.  The  abscess  having  been  punctured,  a  small 
Ini^a-rubber  tube,  one  sixth  of  an  inch  in  diameter,  having  several  side  holes 
punched  in  it,  is  passed  into  the  cavity,  one  end  being  allowed  to  hang  out  for 
the  pus  to  drain  away.  These  tubes  may  very  conveniently  be  introduced  by 
being  fixed  on  to  the  end  of  a  forked  probe  (Figs.  171,  172),  by  which  the  tube 
is  carried  into  the  abscess  and  left  there  on  the  withdrawal  of  the  probe.  An- 
other plan  consists  in  passing  the  perforated  India-rubber  tube  completely 
across  the  abscess,  drawing  it  out  through  a  counter-opening,  and  tying  the  two 
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Fig.  171.— 
Forked  Probe 
for  introduc- 
ing Drainage- 
tube. 


Fig.  172.  — 
Drainage  -  tube 
and  Forked 
Probe. 


ends  togetlier.    By  this  contrivance  the  pus  is  carried  off  by  the  side  of  rather 
than,  tlirough  the  tube  as  quickly  as  it  is  secreted,  the  walls  of  the  abscess  col- 
lapse, and,  as  gradual  closure  takes  place,  the  tube  may  be  withdi-awn.  In  some 
cases  the  drainage-tubes  have  appeared  to  me  to  act 
ill  another  way  than  by  merely  removing  the  puru- 
lent secretion  ;  viz.,  by  irritating  the  wall  of  the 
abscess  just  as  a  seton  would,  and  thus  setting  up 
increased  activity,  and  materially  augmenting  the 
discharge.  On  their  withdi'awal,  however,  this  stimu- 
lation has  been  found  to  be  beneficial,  causing  a 
speedier  closure  of  the  suppurating  cyst. 

The  Constitutional  Treatment  of  abscess  must  be 
conducted  on  the  general  principles  laid  down,  in 
discussing  the  management  of  Suppurative  Inflam- 
mation (p.  96).  It  must  be  borne  in  mind  that,  as 
abscess  is  always  a  disease  of  debility,  a  tonic  and 
stimulant  plan  will  early  be  required. 

HEMORRHAGE  INTO  THE  CaVITT  OP  AN  AbSCESS 

is  not  of  unfrequent  occurrence.    It  may  arise  from 
three  sources  :  1.  Oozing  of  blood  from  the  vascular 
wall  of  the  abscess ;  2.  An  ulcerated  vein ;  3.  Ulceration  or  sloughing  of  a 
neighbouring  artery. 

The  bleeding  which  occurs /rom  the  Abscess-wall  is  the  most  frequent,  and  the 
least  imjjortant.  It  sometimes  takes  place  before  the  abscess  is  opened,  the  pus 
that  escaj)es  being  then  found  to  be  sanious  and  mixed  with  small  coagula.  More 
commonly  it  occurs  after  the  opening  of  the  abscess,  in  consequence  probably  of 
its  wall  having  lost  the  support  of  the  contained  pus,  when  the  vessels  in  the  soft 
j)lastic  and  very  vascular  lining  give  way,  and  the  cavity  speedily  fills  with  blood. 
In  these  cases  the  haemorrhage  may  always  be  arrested  by  laying  o-pen  freely  the 
cavity  of  the  abscess,  turning  out  the  coagula,  and  applying  cold  or  pressure.  It 
usually  ceases  of  itseK  as  soon  as  the  cavity  has  been  freely  opened  up. 

Haemorrhage  from  Ulceration  extending  into  a  neighbouring  Vein,  is  neces- 
sarily far  more  serious.  It  usually  has  happened  in  sloughy  abscesses  formed 
on  the  side  of  the  neck  or  under  the  angle  of  the  jaw,  as  a  consequence  of 
scarlatina  in  strumous  and  unhealthy  individuals,  and  opening  up  the  internal 
jugular  vein.  But  it  may  arise,  independently  of  any  specific  inflammation,  in 
cachectic  patients.  In  these  distressing  cases,  the  only  treatment  that  can  be 
adopted  is,  to  plug  the  cavity  of  the  abscess  with  lint  soaked  in  a  solution  of 
the  perchloride  of  iron,  and  supported  by  bandage  or  plasters.  In  this  way 
the  fatal  event  may  be  for  a  time  perhaps  delayed  ;  but  it  is  inevitable  ulti- 
mately, the  blood  bursting  forth  by  the  sides  of  the  plugs  as  these  become 
loosened,  or  as  the  sloughing  action  opens  up  the  vein  more  widely.  The 
fatal  effect  of  the  bleeding  is  greatly  aggravated  by  the  depressed  state  of 
the  system,  labouring  imder  the  conjoined  influences  of  a  large  infiltrated  and 
sloughy  wound  and  of  a  specific  poison. 

If  the  haemorrhage  arise  from  the  Ulceration  of  a  large  Artery,  the  case  neces- 
sarily becomes  one  of  extreme  urgency.  I  have  kno'wn  this  condition  occiu'  in 
the  neck  and  in  the  thigh  ;  in  the  neck  fi-om  sloughy  scarlatinal  abscess  im- 
plicating the  carotid  ;  in  the  thigh,  from  the  extension  of  ulcerative  action  from 
abscess  and  sinuses  to  the  deep  femoral.  When  tliis  untoward  complication  of 
abscess  occurs  in  the  neck,  the  haemorrhage  is  usually  so  sudden  and  so  profuse 
that  the  Surgeon  has  not  had  time  to  tie  the  carotid  before  life  has  been  extin- 
guished.   In  the  thigh  the  case  is  not  so  lu'gent.   Warnings  by  repeated  small 
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hemorrhages  may  have  enabled  the  Surgeon  to  adopt  means  to  restrain  the 
bleeding  ;  and,  in  the  case  to  which  I  allude,  that  of  a  young  man,  the  femoral 
was  tied  successfidly.  In  these  cases,  it  is  worse  than  useless  to  trust  to  secon- 
dary means  for  the  arrest  of  the  bleeding.  When  practicable,  the  artery  should 
be  compressed,  the  cavity  freely  opened  up,  and  the  bleeding  vessel  sought  for 
and  tied.  If  it  caimot  be  found,  the  main  trunk  must  be  ligatured  ;  and  for 
ob\'ious  reasons  this  is  the  only  course  that  can  be  pm-sued  in  the  neck. 

Sinus  and  Fistula. — After  an  abscess  has  been  opened,  its  cavity  may  not 
fill  up  completely,  but,  contracting  into  a  narrow  suppurating  track,  may  form 
a  canal  \vithout  disposition  to  close,  and  from  which  a  small  quantity  of  pus 
constantly  exudes,  thus  constituting  a  Sirius  or  Fistida. 

The  Causes  of  this  non-closiu-e  of  the  cyst  of  an  abscess  may  be  referred  to 
the  following  heads  : — 1.  The  presence  of  a  foreign  body,  as  of  a  piece  of  dead 
bone  at  the  bottom  ;  2.  The  jDassage  of  irritating  secretions,  as  of  urine,  faeces, 
saliva,  &c.,  through  the  abscess ;  and  3.  The  contraction  of  neighbouring  muscles  ; 
as  when  the  abscess  is  in  the  neighbourhood  of  the  sphincter  ani,  and  as  occa- 
sionally happens  in  abscesses  about  the  limbs. 

Structure. — A  sinus  or  fistula  consists  of  a  narrow  channel,  often  long  and 
■winding,  having  an  external  orifice  usually  somewhat  protuberant,  being 
situated  imder  or  among  loose  florid  granulations.  The  walls  of  this  channel, 
which  are  always  indurated,  are  lined  by  a  structure  resembling  mucous  mem- 
brane ;  this,  however,  it  is  not,  but  simply  consists  of  a  layer  of  imperfectly 
formed  granulations,  exuding  ichorous  pus.  If  the  orifice  be  occluded,  this  pus 
will  collect  within  the  sinus,  and,  distending  its  walls,  reconvert  it  into  an 
abscess.  In  structure,  therefore,  a  sinus  or  fistula  may  be  said  to  be  a  long, 
narrow,  chronic  abscess,  with  a  permanent  external  aperture. 

The  Treatment  of  a  sinus  or  fistula  has  reference  to  its  cause  in  the  first 
instance ;  for  until  the  foreign  body  that  keeps  it  open  and  maintains  the 
discharge  has  been  removed,  it  will  be  useless  to  attempt  its  closure.  After 
the  removal  of  the  obstacle  to  healing,  we  may  endeavour  to  procure  oblitera- 
tion of  the  sinus  by  one  of  three  methods. 

1.  Pressure,  by  means  of  a  roller  and  graduated  compress,  so  as  to  cause  an 
agglutination  of  its  opposite  sides,  is  useful  in  those  cases  in  which  the  sinus  is 
recent,  without  much  surroimding  indirration,  and  so  sittiated,  as  upon  the 
tnmk,  that  pressure  can  easily  be  applied. 

2.  A  more  healthy  inflammation  may  often  usefully  be  excited  in  the  sinus, 
by  injecting  it  from  time  to  time  with  red  wash  or  with  tincture  of  iodine,  by 
passing  the  threads  of  a  seton  through  it,  or  by  stimulating  it  by  the  occasional 
contact  of  a  red-Jiot  iron.  My  colleague,  Mr.  Marshall,  has  invented  a  very 
ingenious  and  useful  apparatus,  by  means  of  wliich  a  platiniun  wire,  intro- 
duced cold,  is  heated  red-hot  by  the  galvanic  current.  This  galvanic  cautery 
has  frequently  been  employed  with  much  success  in  the  University  College 
Hospital  in  the  treatment  of  fistulse  and  sinuses,  to  which  other  methods  were 
not  very  applicable. 

3.  The  last  method  consists  in  laying  open  the  sinus  from  end  to  end,  and 
then  dressing  the  wound  so  that  it  may  heal  from  the  bottom ;  in  this  way 
neighbouring  muscles,  that  have  kept  it  open  by  their  contractions,  may  also 
be  set  at  rest.  The  division  of  the  sinus  should  be  made  with  a  probe- 
pointed  bistoury,  inti'oduced  through  the  external  opening  either  by  the  aid 
of  a  director  or  without  such  assistance.  The  operation  should  be  done 
effectually,  the  sinus  being  usually  followed  as  far  as  is  prudent,  and  laid 
completely  open. 
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ULCERS. 

Various  forms  of  Uker,  affecting  the  cutaneous  surface  or  mucous  mem- 
branes, are  familiar  to  tlie  practical  Surgeon.  When  occurring  in  the  skin., 
as  the  result  of  non-specific  disease,  they  may  he  arranged  under  the  follow- 
ing heads  :  the  Healthy ;  the  Weak ;  the  Indolent  ;  the  Irritable ;  the 
Inflamed ;  the  Phagedsenic  or  Sloughing  ;  the  Varicose  ;  and  the  Hsemor- 
rhagic.  Besides  these  varieties,  each  of  which  is  marked  by  distinct  charac- 
teristics, various  other  forms  of  ulceration  depending  on  specific  causes,  as  the 
Syphilitic,  Scrofulous,  Lupoid,  Cancerous,  &c.,  are  met  with ;  all  of  which  will 
be  treated  under  their  respective  Chapters. 

The  varieties  presented  by  ulcers  are  by  no  means  dependent  on  local  con- 
ditions merely,  though  these  influence  them  greatly,  but  are  in  a  great 
measure  owing  to  constitutional  causes.  Indeed,  the  aspect  of  the  ulcer, 
and  the  character  of  its  granulations  and  of  its  discharge,  are  excellent  indi- 
cations of  the  state  of  health  and  of  the  general  condition  of  the  patient,  as  well 
as  of  the  local  disease. 

Ulcers  may  be  situated  upon  any  part  of  the  cutaneous  surface  as  the  result 
of  violence  ;  most  commonly  when  arising  from  some  specific  affection  they 
occur  in  particular  situations,  as  on  the  penis,  lips,  tongue,  &c. ;  but  when 
they  occur  from  disease  of  non-specific  character  they  are  usually  seated  on 
the  leg. 

It  is  the  lower  haK  of  the  leg  that  is  the  common  seat  of  these  simple  ulcers, 
which  there  occur  in  every  possible  variety.  They  are  most  common  at  or 
after  the  middle  period  of  life,  and  are  more  frequently  met  with  in  the 
poorer  classes.  They  are  especially  predisposed  to  by  all  those  circumstances 
that  favour  weakness  of  circidation,  and  consequently  low  vitality  of  the  part 
— as  exposure  to  cold  and  wet,  want  of  food,  &c.  The  skin  of  the  lower  part 
of  the  leg  is  prone  to  these  ulcerations,  in  consequence  of  its  natural  thinness, 
the  feebleness  of  its  circulation,  more  especially  in  advanced  life,  and  its 
liability  to  venous  congestions  from  position.  Ulcers  that  once  form  here  are 
slow  in  healing  and  very  liable  to  recurrence,  for  the  same  reasons  that 
lead  to  their  formation,  coupled  with  the  absence  of  a  proper  subcutaneous 
areolo-adipose  bed,  and  the  consequent  tendency  of  adhesion  of  the  under 
surface  of  the  ulcer  to  the  apotieurosis  or  periosteum. 

Healthy  or  Purulent  Ulcer. — This  may  be  considered  the  type  of  the 
disease.  It  presents  a  circular  or  oval  surface,  slightly  depressed,  thickly 
studded  with  small  granulations  exuding  laudable  pus,  and  having  a  natural 
tendency  to  contract  and  heal.  It  is  the  object  of  all  our  treatment  to  bring 
the  other  forms  of  ulcer  into  this  condition. 

Treatment. — In  the  management  of  the  healthy  ulcer,  the  treatment  should 
be  as  simple  as  possible  ;  water-dressing  and  the  pressure  of  a  bandage  usually 
enabling  it  readily  to  cicatrise. 

Weak  Ulcer  not  imcommonly  occurs  from  emollient  applications  having 
been  continued  for  too  long  a  time  in  the  last  variety  of  the  disease  ;  the 
granulations  then  becoming  high  and  flabby,  with  a  semi-transparent  appear- 
ance about  them,  and  sometimes  rising  in  large,  exuberant,  gelatinous,  reddish- 
looking  masses  above  the  surface  of  the  sore.  These  liigh  granulations  have  a 
feeble  vitality,  and  readily  slough. 
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The  Treatment  of  this  form  of  ulcer  consists  in  keeping  the  part  elevated 
and  carefully  bandaged,  and  applying  an  astringent  dressing  to  the  sore,  such 
as  a  Aveak  solution  of  the  sulphate  of  zinc  or  copper,  or  the  "  red  wash," 
according  to  the  following  formula  :— Sulphate  of  zinc,  gr.  xvj.  ;  compound 
tincture  of  lavender  and  spirits  of  rosemary,  of  each  sij. ;  water,  jviij.  This 
Avill  be  found  a  most  xiseM  application  ;  and  the  granulations  may  be  touched 
from  time  to  time  with  nitrate  of  silver. 

Indolent  Ulcer. — This  is  always  very  chronic.  It  is  situated  upon  the 
outer  side  of  the  lower  extremity,  between  the  ankle  and  calf,  and  most 
frequently  occm-s  in  men  aboiit  the  middle  period  in  life.  It  is  deep  and 
excavated,  with,  a  flat  surface,  covered  by  u-regular  and  badly  formed  granu- 
lations, exuding  a  thin  and  sanious  pus,  having  hard,  elevated,  and  callous 
edges,  and  presenting  generally  an  ii-regular  and  rugged  look.  The  Surround- 
ing integument  is  congested,  and  matted  to  the  subjacent  parts ;  there  is 
usually  very  little  subcutaneous  areolar  tissue  about  it,  the  skin  being  firmly 
fixed  to  the  subjacent  fascia  ;  and  it  would  appear  as  if  it  were  in  consequence 
of  this  want  of  a  vascular  substratum  from  which  to  spring,  that  granulations 
do  not  readily  arise.  There  is  no  pain  attending  this  ulcer,  and  its  surface, 
which  often  attains  a  very  large  size,  may  usually  be  touched  without  the 
patient  feeling  it. 

Treatment. — The  principle  of  the  treatment  here  is  twofold  ;  to  depress 
the  edge,  and  to  elevate  the  base  of  the  sore.  This  is  efi"ected  by  pressure 
and  stimulation  conjoined.  The  treatment  should  be  commenced  by  rubbing 
the  surface  of  the  ulcer  and  the  surrounding  congested  integximent  with 
nitrate  of  silver  ;  a  linseed-meal  poultice  should  then  be  applied  for  twenty- 
four  hours,  after  which  the  sore  should  be  properly  strapped  on  the  plan 
recommended  by  Baynton.  The  best  plaster  for  this  purpose  is  the  em- 
plastrum  saponis,  to  which  some  of  the  emplastrum  resince  is  added  to  make 
it  sufficiently  adhesive ;  this,  spread  upon  calico,  shoiUd  be  cut  into  strips 
sixteen  or  eighteen  inches  in  length,  and  about  an  inch-and-a-half  in  Avidth  ; 
the  centre  of  the  strip  should  then  be  laid  smoothly  on  the  side  of  the  limb 
opposite  to  the  sore,  and  the  ends,  being  brought  forward,  are  to  be  crossed 
obliquely  over  it.  Strip  after  strip  must  be  applied  in  this  way,  rmtil  the 
limb  is  covered  for  a  distance  of  a  couple  of  inches  above  and  below  the 
ulcer.  If  the  sore  be  near  the  ankle,  this  joint  should  be  included  in  the 
strapping.  Each  strip  of  plaster  should  be  applied  with  an  equal  degree  of 
pressure,  which  may  often  be  considerable,  and  it  should  cover  at  least  one- 
third  of  the  preceding  strap  ;  the  limb  must  then  be  carefuUy  bandaged 
from  the  toes  to  the  knee.  Under  this  plan  of  treatment,  the  edges  will 
subside,  the  surface  of  the  sore  will  become  florid,  and  granulations  yielding 
abundant  discharge  will  speedily  spring  up.  Much  of  its  success  will  depend 
upon  the  close  attention  that  is  paid  to  the  case.  If  the  skin  be  irritable,  no 
resin-plaster  should  be  used,  but  merely  the  soap  or  lead  ;  and  the  plasters 
should  be  changed  at  least  every  forty-eight  hours.  If  the  discharge  be  very 
abundant,  small  holes  shoidd  be  cut  in  the  strips  to  allow  it  to  escape.  When 
by  this  plan  of  treatment  the  edges  of  the  sore  have  been  brought  down,  and 
the  granulations  sufficiently  stimulated,  an  astringent  lotion  with  bandaging 
may  advantageously  be  substituted  for  the  plasters.  In  some  of  these  cases,  I 
have  foimd  benefit  from  the  internal  administration  of  liquor  arsenicalis. 

Irritable  Ulcer  is  mostly  met  with  in  women  about  the  middle  period  of 
life,  especially  in  those  of  a  nervous  and  bilious  temperament.  It  is  usually 
of  small  size,  and  situated  about  the  ankles,  or  upon  the  shin.  Its  edge? 
are  irregular,  but  not  elevated  ;  the  surface  is  greyish,  covered  with  a  thin 
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slougli,  and  secreting  nnliealtliy  sanious  pus.  Its  principal  characteristic  is 
the  excessive  pain  accompanying  it,  wliich  often,  by  preventing  sleep,  distui'bs 
seriously  the  general  health. 

In  the  Treatment  of  this  ulcer,  we  must  attend  to  the  constitutional  as  well 
as  to  the  local  condition.  The  patient  should  be  put  upon  an  alterative  course 
of  medicine,  with  aloetic  purgatives,  and  some  sedative  at  bedtime  to  procure 
rest.  The  mode  of  topical  medication  which  I  have  found  to  succeed  best,  is 
to  brush  the  surface  of  the  sore  and  the  surrounding  parts  from  time  to  time 
with  a  strong  solution  of  nitrate  of  silver,  and  then  to  keep  emollient  and 
sedative  applications  applied  to  it,  such  as  lead  and  opixun  lotions.  The 
occasional  application  of  the  nitrate  of  silver  deadens  materially  the  morbid 
sensibility  of  the  sore,  and  assists  its  granulation. 

Inflamed  Ulcer.  —  This  is  characterised  by  much  redness,  heat  and 
swelling  of  the  surrounding  parts,  with  a  thick  and  offensive  discharge,  often 
streaked  with  blood ;  it  may  arise  from  the  over-stimulation  of  one  of  the 
other  varieties. 

The  Treatment  must  be  locally  and  generally  antiphlogistic.  The  elevated 
position,  the  application  of  leeches  around  the  sore,  and  of  cold  evaporating 
lotions  to  the  surface  of  the  Limb,  speedUy  subdue  the  inflammatory  action  ; 
and  the  healing  process  then  takes  place  mth  great  rapidity. 

Sloughing  Ulcer. — When  not  specific,  this  is  an  increased  degree  of  the 
inflamed  variety,  usually  occurring  in  a  feeble  or  cachectic  constitution,  and 
generally  accompanied  by  a  good  deal  of  irritative  fever.  An  angry  dusky 
red  blush  forms  about  the  sore,  which  becomes  hot  and  painful  ;  the  surface 
assumes  a  greyish  sloughy  look,  the  edges  are  sharp  cut,  and  the  ulcerative 
action  extends  rapidly. 

Treatment. — This  should  consist  in  improving  the  general  health  by  lessening 
irritation,  and  keeping  up  tone.  The  administration  of  opiates,  with  nourishing 
but  unstimulating  diet,  should  be  trusted  to  at  the  same  time  that  the  local 
action  is  subdued  by  rest  and  warm  opiate  lotions.  When  the  inflammatory 
condition  has  .subsided,  tonics  should  be  given  internally,  and  a  grain  or  two 
of  the  sulphate  of  copper  or  of  zinc  may  be  added  to  the  lotion  with  which 
the  sore  is  dressed. 

The  specific  varieties  of  sloughing  ulcer  will  be  considered  in  the  Chapters 
on  Hospital  Gangrene,  &c. 

Varicose  Ulcer  derives  its  chief  characteristic  from  being  complicated 
with,  or  dependent  upon,  a  varicose  condition  of  the  veins  of  the  leg.  In 
this  affection  of  the  venous  trunks  the  skin  gradually  undergoes  degeneration, 
becoming  brawny,  of  a  purplish  brown  colour,  and  being  traversed  in  all 
directions  by  enlarged  and  tortuous  cutaneous  veins.  The  ulcer  forms  at 
one  of  these  congested  spots,  by  the  breaking  down  of  the  already  dis- 
organised and  softened  tissue,  forming  a  small  irregular  chasm  of  an 
unhealthy  appearance,  and  varying  much  in  character,  being  sometimes 
inflamed,  at  others  irritable  or  sloughy,  and  then  becoming  indolent.  One 
of  the  most  serious  effects  of  this  ulcer  is  that,  by  penetrating  iuto  one  of  the 
dilated  veins,  it  occasionally  gives  rise  to  very  abundant  hsemorrhage  ;  the 
patient,  in  the  course  of  a  few  seconds,  losing  a  -pmt  or  two  of  blood.  Tliis 
haemorrhage  may  be  readily  arrested  by  laying  the  patient  on  his  back, 
eleA'ating  the  limb,  and  compressing  the  bleeding  point  with  a  jjledget  of  lint 
and  a  roller. 

The  Treatment  of  a  varicose  ulcer  must  have  special  reference  to  the 
condition  of  the  veins  that  occasions  it  ;  no  local  applications  ha^dng  much 
effect  unless  the  pressure  of  the  cohimn  of  blood  in  the  dilated  vessels  be 
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taken  off  the  part.  This  may  be  done  by  means  of  a  well-applied  bandiige, 
made  of  elastic  material,  or  a  laced  or  elastic  stocking  applied  to  the  leg, 
so  as  to  keep  np  unifonn  pressure  upon  the  distended  vessels.  In  some 
cases,  the  length  of  the  column  of  blood  may  be  broken  by  the  application 
of  a  vulcanised  India-rubber  band  below  the  knee.  In  many  cases,  the 
cicatrisation  of  the  ulcer  cannot  be  brought  about  in  this  way ;  or,  if  it  heal, 
it  wm  constantly  break  open  again  :  or  htemorrhage  may  have  occurred  from 
a  ruptured  vein  upon  ita  sm-face  :  means,  which  will  be  described  in  a  future 
chapter,  must  then  be  taken  for  the  permanent  occlusion  of  the  varicose 
vessels  by  ligatiu-e.  As  this  procedure,  however,  is  attended  by  some  danger 
from  the  occasional  induction  of  phlebitis  or  erysipelas,  it  should  not  be  had 
recourse  to  imless  the  existence  of  one  or  other  of  the  conditions  just  men- 
tioned urgently  calls  for  it. 

HEMORRHAGIC  Ulcer.— This  is  a  dark  puTpHsh-looking  sore,  occurring  in 
women  suffering  from  amenorrhoea,  and  having  a  special  tendency,  whence  its 
name,  to  ooze  blood  about  the  menstrual  periods.  It  usually  partakes  of  the 
character  of  the  irritable  ulcer. 

Treatment. — The  htemorrhagic  ulcer  requires  to  be  treated  by  constitutional 
means,  having  for  their  object  the  improvement  of  the  patient's  general  health ; 
with  this  view,  the  preparations  of  iron  and  of  aloes  are  especially  useful. 

Ulcers  on  Mucous  Membranes. — Various  forms  of  ulcer  occur  upon  the 
mucous  membrane  of  the  throat,  rectum,  and  genital  organs.  As  these,  how- 
ever, are  commonly  of  a  specific  character,  they  will  be  hereafter  described. 

When  ulcers  of  the  mucous  membrane  are  not  of  a  specific  character, 
they  present  the  general  appearances  characteristic  of  the  cutaneous  healthy, 
iniiamed,  or  weak  varieties,  and  require  the  topical  applications  which  have 
been  described  as  suited  to  these  conditions  ;  though  generally  they  will 
bear  and  require  the  free  employment  of  cai;stics,  especially  of  the  nitrate  of 
silver. 
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MORTIFICATION,  OR  GANGRENE. 

The  local  death  of  a  part  of  the  body,  in  surgical  language,  is  termed 
Mortification  or  Gangrene.  When  the  morbid  action  is  confined  to  the 
osseous  structures  or  to  the  cartilages,  it  is  termed  Necrosis;  when  limited 
to  the  soft  tissues  of  a  limb.  Sphacelus ;  and  when  accompanied  by  ulceration, 
it  is  called  Slough.  Many  other  varieties  of  gangrene  are  recognised  by 
Surgeons.  Like  all  other  diseases,  it  may  be  Acute  or  Clironic  in  its  dura- 
tion ;  as  the  parts  affected  are  moist  and  swollen,  or  dry  and  shrivelled,  it 
may  be  divided  into  the  Moist  and  the  Dry  or  Mummiied  gangrene  ;  so 
again,  according  to  its  cause,  it  is  spoken  of  as  Idiopathic  or  Traumatic  ;  and 
very  frequently,  and  most  correctly  perhaps,  it  is  arranged  under  the 
denominations  of  Constitutional  and  Local,  without  reference  to  the  com- 
paratively accidental  circumstances  of  its  dryness  or  moisture.  Besides  these, 
various  Specific  forms  of  the  disease  are  met  with,  which  will  require  special 
consideration. 

Local  Signs. — Whatever  form  the  gangrene  may  assume,  there  are  certain 
local  phenomena  that  are  common  to  all  the  varieties  of  it.  The  part  becomes 
colder  than  natural ;  not  only  is  it  colder  than  the  corresponding  part  on  the 
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opposite  side  of  tlie  body,  but  tlie  temperature  faUs  below  that  of  surrounding 
media,  o^ving  to  the  evaporation  that  goes  on  from  the  surface.  The  sensibility 
of  the  part  is  lost.  It  may  be  touched,  pricked,  or  cut  without  feeling.  In  some 
cases  the  sensibility  is  greatly  increased  just  before  gangrene  sets  in,  there 
being  intense  agonising  pain  of  a  buraing  or  neuralgic  character  experienced  in 
it,  which  soon  gives  way  to  complete  insensibility.  All  motion  of  the  part 
itself  ceases.  It  may  be  moved  by  muscles  from  a  distance,  as  a  mortified  toe 
might  be  moved  by  the  unaffected  flexors  or  extensors,  but  it  has  no  power  of 
motion  independently  of  what  is  communicated  from  a  distance.  The  skin  of 
the  mortified  part  becomes  discoloured,  usually  greyish  or  greenish,  the  cuticle 
separates,  and  when  pressed  ujDon  oblic|uely  slides  away  under  the  finger, 
leaving  the  moist  and  slippery  cutis  exposed.  The  colour  gradually  darkens  to 
a  dull  purplish  greenish  black,  mottled  in  patches  with  reddish-brown  spots, 
and  after  a  time  there  is  an  odoirr  of  putrescence  evolved,  very  commonly  with 
an  emphysematous  crackling  from  effusion  of  gas  into  the  tissues  of  the  part. 
The  colour  of  the  part  affected  is  usually  of  a  dark  purplish  or  greenish  black, 
more  or  less  mottled  with  red.  This,  which  is  unlike  anytliing  else  in  the  system, 
shows  that  putrefactive  changes  have  taken  place  in  the  solids  and  fluids  of  the 
diseased  tissues,  and  is  usually  connected  with  the  moist  and  swollen  form  of 
the  disease.  In  the  dr7/  variety  of  gangrene  the  colour  is  often  at  first  of  a  pale 
tallowy-white,  with  a  mottled  appearance  upon  the  surface.  The  skin  soon 
shrivels,  becomes  dry,  homy,  and  semi-transparent,  and  eventually  assumes  a 
brown  wrinkled  appearance  ;  in  other  cases  the  gangrened  part  is  brown,  dry, 
and  shrivelled  from  the  very  first.  These  differences  in  the  colour  of  the 
mortified  part  indicate  corresponding  differences  in  the  cause  of  the  affection. 
In  general  terms,  it  may  be  stated  that  the  dark  varieties  of  gangrene  are  the 
result  of  destructive  changes  taking  place  in  the  very  part  itself,  or  are  of 
constitutional  origin  ;  whilst  the  pale  form  of  the  affection  occiirs  as  a  conse- 
quence of  some  obstruction  in  the  supply  of  blood  to  the  part,  and  is  a  local 
disease,  influencing  the  constitution  secondarily.  But  it  must  be  borne  in 
mind  that  gangrene  may  have  occurred,  that  is  to  say,  that  the  part  may  have 
lost  its  vitality,  without  having  become  dark,  foetid,  or  emphysematous.  These 
signs,  though  sometimes  contemporaneous  with  loss  of  vitality,  are  more 
frequently  consecutive  to  it,  and  indicate  more  than  the  simple  death  of  the 
part  ;  they  are  proofs  of  putrescence  having  set  in,  as  well  as  of  death  having 
occurred. 

The  processes  adopted  by  nature  for  the  arrest  of  gangrene  by  the  formation 
of  a  line  of  demarcation,  and  for  the  detachment  of  tlie  parts  that  have  lost 
their  vitality  by  the  extension  of  ulceration  along  the  line  of  seimration,  have 
already  been  fully  described  (pp.  103 — 4). 

Constitutional  Symptoms. — These  vary  greatly.  "When  the  disease  is 
strictly  local,  affecting  a  part  of  but  limited  extent,  and  perhaps  of  no  great 
importance  to  the  economy,  they  ate  not  very  strongly  marked.  If,  however, 
the  gangrene,  although  limited,  implicate  organs  of  importance  to  the  system, 
as  a  knuckle  of  intestine  for  example,  marked  symptoms  declare  themselves. 
Whatever  the  precursory  condition  may  be,  the  full  invasion  of  the  gangrene, 
if  it  be  of  rapid  occurrence,  is  always  accompanied  by  constitutional  disturbance 
of  an  asthenic  type,  attended  by  great  depression  of  the  powers  of  the  system, 
with  a  dull  and  anxious  countenance,  and  a  feeble,  quick,  and  easily  compres- 
sible pulse  ;  the  tongue  is  brown,  and  soon  becomes  loaded  witli  sordes.  'Wlien 
the  gangrene  is  internal,  a  sudden  cessation  of  pain,  with  hiccup,  vomiting,  and 
tympanitic  distension  of  the  abdomen,  may  be  superadded  to  the  symptoms, 
and  indicate  the  mischief  that  has  occurred.    Death  usually  super^-enes  witli 
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low  delirium,  tmtchings,  and  coma.  When  the  invasion  of  the  gangi-ene  is 
more  gradual,  as  in  some  of  the  constitutional  forms  affecting  the  lower 
exti-emities,  the  symptoms  are  usually  those  of  irritative  fever,  eventually  sub- 
siding into  the  sesthenic  form. 

Diagnosis.— The  diagnosis  is  easily  eflected  when  gangrene  has  fully  deve- 
loped itself ;  but  in  the  early  stages,  before  it  is  positively  declared,  it  is  not 
always  an  easy  matter  to  determine  its  existence.  The  ecchymosis  and  dis- 
coloration of  a  bruise,  the  collapse  and  lividity  that  result  from  cold,  or  the 
dark  piu^le  hue  occasioned  by  long  continued  congestion,  may  readily  be  con- 
foimded  -with,  impending  gangrene.  In  these  cases  of  doubt,  the  Surgeon 
should  not  be  in  too  great  a  hurry  to  pronounce  an  unfavourable  opinion,  and 
stiU  less  to  act  upon  it  ;  for  it  not  uncommonly  happens  that  parts  of  the 
body  which  have  to  all  appearance  lost  their  vitality,  may  by  proper  treatment 
regain  it. 

Prognosis. — So  far  as  the  part  itself  is  concerned,  the  prognosis  is  always 
bad  ;  though  occasionally,  when  gangrene  has  not  been  fully  established, 
partijd  recovery  may  unexpectedly  take  place.  So  far  as  the  Hfe  of  the  patient 
is  at  stake,  much  will  depend  on  the  cause  of  the  affection,  and  on  the  age  and 
strength  of  the  individual ;  at  advanced  periods  of  life,  and  in  a  feeble  state  of 
system,  the  result  is  always  vmfavourable.  Also  whilst  the  gangrene  is  spread- 
ing, the  prognosis  is  bad,  as  it  is  impossible  to  say  where  the  morbid  action 
may  stop ;  but  when  the  Hue  of  demarcation  has  formed,  indicating  the  pos- 
session of  a  certain  vigour  of  constitution,  the  principal  danger  is  over,  and 
the  result  will  depend  on  the  power  of  the  patient,  and  the  support  that  can 
be  given  during  the  processes  of  separation  and  of  repair. 

Causes. — The  causes  of  gangrene  are  very  various.  They  may  be  arranged 
imder  four  principal  heads. 

1.  The  Intensity  or  Specific  Nature  of  the  Inflammation  of  a  j)art  may  give 
rise  to  its  death  by  the  stagnation  of  the  blood  within  its  vessels,  or  by 
inducing  such  changes  in  it  as  are  incompatible  with  life. 

2.  The  Arrest  of  the  Circulation  through  a  part  is  a  common  cause  of  gan- 
grene. It  may  be  occasioned  in  one  of  three  ways  :  by  strangulation  of  the  part 
generally ;  by  obstruction  of  the  flow  of  blood  through  the  main  arteries 
leading  to  it ;  or  by  the  return  of  blood  through  the  principal  veins  coming 
from  it  being  interfered  with. 

3.  Traumatic  Causes  of  various  kinds  give  rise  to  different  forms  of  gangrene, 
most  of  which  we  have  already  considered.  Thus  gangrene  of  a  part  may  be 
occasioned  by  severe  contusion,  compression,  or  laceration  (page  124)  ;  or  by  the 
infiltration  of  an  irritating  fluid  ;  and,  lastly,  the  exposure  of  a  part  to  intense 
heat  or  cold  will  destroy  the  vitality  of  the  tissues. 

4.  Specific  Poisons  of  various  kinds  occasion  special  diseases  of  which 
gangrene  is  the  principal  characteristic.  Thus,  hospital  gangrene,  malignant 
pustule,  noma,  carbuncle,  and  ergotism,  are  instances  of  specific  affections 
accompanied  by  gangrenous  action. 

Amongst  the  causes,  some  are  Constitutional,  others  Local,  in  their  action. 
Those  forms  of  gangrene  are  said  to  be  constitutional  which  arise  from  intense 
or  specific  inflammation  of  the  part ;  from  obstruction  of  the  circulation  in 
consequence  of  a  diseased  state  of  the  heart  and  vessels  ;  or  from  the  action  of 
various  specific  poisons.  On  the  other  hand,  those  varieties  of  gangrene  are 
local  which  arise  from  injuries  of  all  kinds,  whether  applied  to  the  part  itself, 
or  to  the  main  artery  leading  to  it,  by  its  ligature  or  wound. 

Some  of  the  varieties  of  gangrene  that  have  just  been  indicated,  such  as 
those  arising  from  the  intensity  of  the  inflammation,  and  from  various  traumatic 
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causes,  have  already  been  discussed  (pp.  102,  124) ;  wlulst  those  that  arise  from 
obstructed  circulation,  or  that  take  the  form  of  specific  diseases,  are  left  for  our 
consideration  here. 

Gangrene  from  Arrest  of  Circulation. — Arrest  of  circulation  may  act 
in  three  ways  in  inducing  gangrene  : — 1,  by  the  arrest  of  all  the  blood,  arterial, 
venous,  and  capillary,  in  the  part,  as  in  Strangulation  by  a  tight  ligature  ;  2, 
by  Obstruction  of  the  Arteries,  and  consequent  deprivation  of  blood ;  and  3,  by 
Venous  Obstruction,  and  consequent  over-accumulation  of  blood. 

1.  Strangulation. — ^A  part  is  often  purposely  strangled  by  a  Surgeon  in 
operative  procedures  ;  or  its  circulation  may  in  this  way  be  arrested  as  the 
result  of  certain  diseased  conditions.  In  either  case,  the  strangulation  acts  by 
stopping  more  or  less  completely  the  whole  circulation  of  the  part.  If  it  be 
sufficiently  severe,  it  may  kill  the  tissues  outright :  for  instance,  when  a 
naevus  or  a  pile  is  tied,  aU  flow  of  blood  to  or  from  the  part  is  suddenly 
arrested,  and  its  vitality  is  destroyed,  the  tissues  that  have  been  strangled 
shrivelling  and  sej)arating  by  ulceration  along  the  line  of  ligature.  When  the 
strangulation  is  not  so  severe  as  this,  great  congestion  in  the  part  ensues,  con- 
sequent on  the  interference  with  the  return  of  the  venous  blood;  the  part 
strangled  becomes  dark  and  congested,  plilyctense  or  vesicles  arise  on  its 
surface,  and  effusion  takes  place  into  its  tissue  ;  inflammation  becomes  at  last 
superadded  to  the  effects  of  the  strangulation,  and  still  more  embarrasses  the 
circulation  of  the  part :  and  thus  sloughing  arises,  fi-om  the  conjoined  action  of 
the  strangtdation  and  the  inflammation.  All  this  we  see  occurring  in  the  con- 
stricted gut  of  a  strangulated  hernia. 

2.  Arterial  Obstruction. — When  a  part  of  the  body  is  deprived  of  its  proper 
supply  of  blood,  mortification  may  ensue.  This  we  see  occasionally  happen 
when  the  circulation  through  the  main  artery  of  a  limb  is  arrested  by  its 
ligatm-e  or  wound.  Most  commonly,  when  the  principal  trunk  of  an  artery  is 
obstructed,  the  collateral  circulation  is  sufficient  to  maintain  the  vitality  of  the 
part ;  but,  should  this  be  interfered  with  in  any  way,  gangrene  ensues  from  the 
simple  deprivation  of  that  blood  which  is  necessary  to  the  maintenance  of  its 
life.  Indeed,  the  sudden  loss  of  a  large  quantity  of  blood  from  the  system 
generally  may  occasion  the  death  of  some  of  the  extreme  parts  of  the  body,  in 
which  the  circulation  is  natirrally  most  languid.  Thus  Sir  B.  Brodie  relates 
the  case  of  a  drunken  man,  who,  being  bled  to  an  inordinate  extent,  was  seized 
with  gangrene  of  both  feet. 

The  want  of  a  due  supply  of  arterial  blood  to  the  limb  may  be  occasioned  by 
two  primary  sets  of  causes  : — a,  from  injury  or  operation,  as  wound  or  ligature 
of  the  main  trunk  ;  b,  from  disease,  as  by  obstructive  arteritis ;  by  embolism ;  by 
calcification,  and  consequent  occlusion  of  the  vessel.  Gangrene  from  arterial 
obstruction  varies  materially  in  its  symptoms,  prognosis,  and  treatment,  accord- 
ing as  it  arises  from  one  or  other  of  these  causes. 

a.  When  a  limb  becomes  gangrenous  in  consequence  of  the  Ligature  or 
Wound  of  its  Main  Artery,  without  any  other  injury  to  the  vascular  system,  it 
wUl  be  found  to  become  cold,  to  feel  hea^^,  and  to  lose  its  sensibility  ;  at  the 
same  time  it  assumes  a  dull  taUowy-white  colour,  mottled  with  grejash  or 
brownish  streaks.  This  state  of  things  is  chiefly  met  with  in  the  lower 
extremity ;  the  integuments  of  the  foot  die,  becoming  senu-transparent  and 
homy-looking  where  they  are  stretched  over  the  tendons  of  the  instep,  and  the 
part  presents  a  shrivelled  appearance.  In  the  course  of  a  short  time  the  pallid 
colour  will  be  lost,  the  part  becoming  brown  or  blackish.  Tliis  form  of  gan- 
grene may  invade  the  wliole  of  the  lower  limb,  but  most  commonly  is  limited 
to  the  foot,  stopping  either  just  above  the  ankle,  or  if  not,  then  immediately 
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below  the  kiiee,  as  Guthrie  has  observed  ;  the  an-est  taking  place  in  one  or 
other  of  these  two  spots,  on  accoiuit  of  the  greater  freedom  of  the  collateral 
circulation  here  than  in  other  parts  of  the  limb.  If  any  of  the  large  venous 
trunks  become  obstructed  or  other\vise  implicated,  so  that  the  .return  of  blood 
through  them  is  interfered  with  at  the  same  time  that  the  supply  by  the 
arteries  is  arrested,  the  limb  generally  assumes  a  greenish-blue  colour,  and 
rapidly  runs  into  putrefaction.  In  some  of  these  cases  it  happens  that  sloughs 
of  the  integiuuent  and  subcutaneous  areolar  tissue  form,  although  the  limb 
generally  preserves  its  vitality.  The  treatment  of  these  foi-ms  of  gangrene, 
which  are  strictly  local,  is  described  in  the  chapter  on  the  Ai'rest  of  Ai-terial 
Haemorrhage  (p.  168). 

b.  Gangrene  may  occiu"  from  the  circulation  being  arrested  by  Disease  taking 
place  in  the  coats  of  the  ai-teries,  or  in  the  contained  blood.  This  is  the  variety 
of  the  affection  that  is  commoiily  called  S-pontaneom.  It  may  be  the  result 
either  of  obstructive  arteritis,  of  embolism,  or  of  the  plugging  up  of  an  artery 
that  has  imdergone  calcification  or  senile  degeneration. 

Spontaneous  gangrene  fi'om  Acute  Obstructive  Arteritis,  without  previous 
disease  of  the  vessel,  may  occiu-  at  all  ages  ;  in  young  people  as  well  as  in  old. 
In  it  there  are  the  nsual  signs  of  arteritis,  snch  as  tenderness  along  the  course 
of  the  vessel,  cessation  of  pulsation  in  its  terminal  branches,  intense  superficial 
pain  in  the  limb,  followed  by  the  rapid  supervention  of  dark  dry  gangrene  in 
the  whole  of  the  extremity  up  to  the  point  at  which  the  vessel  is  inflamed.  In 
some  cases  the  gangrene  partakes  of  the  characters  of  the  humid  form,  owing 
to  the  implication  of  the  contiguous  veins.  It  is,  I  believe,  most  frequently 
met  with  in  the  upper  extremities  ;  at  least,  most  of  the  instances  that  I  have 
seen  of  it  have  been  situated  there.  I  have  observed  it  most  commonly  in 
women,  occurring  sometimes  at  an  early  period  of  life,  even  at  the  eighteenth 
year.  Its  causes  are  very  obsciu-e  ;  in  some  cases  the  disease  appears  to  be  of 
rheumatic  origin,  in  others  it  is  connected  with  a  cachectic  and  broken  state  of 
constitution.  It  frequently  proves  fatal  by  the  supervention  of  typhoid 
symptoms,  before  any  attempt  can  be  made  by  nature  to  separate  the  mortified 
part.  After  death,  the  inflame.d  vessel  will  be  foimd  firmly  plugged  up  by  a 
dense  coagulmn,  which  completely  arrests  the  circulation  through  it.  It  is  by 
the  formation  of  these  coagula  plugs  or  emboK  that  arteritis  occasions  gan- 
grene. In  these  cases  the  terminal  branches  of  the  arteries,  and  the  capillary 
vessels,  become  plugged  by  a  mass  of  finely  granular  fibrinous 
matter,  which  is  washed  down  and  into  the  lower  part  of  the 
vessel  from  the  inflamed  patch  on  the  inner  surface  of  the  artery 
at  a  higher  point.  In  peculiar  conditions  of  the  blood,  at  present 
of  an  uncertain  character,  this  plugging  is  more  specially  apt  to 
occur. 

Emholism  is  a  cause  of  spontaneous  gangrene.  In  some  cases 
the  gangrene  appears  to  be  occasioned  by  a  plug  of  plastic  matter 
which  has  been  detached  from  a  distant  part  of  the  circulatory 
apparatus,  from  the  interior  of  the  left  ventricle  for  instance,  and, 
being  carried  by  the  circulation  into  the  arterial  system,  stops  at 
some  point  of  bifurcation  or  of  narrowing  of  a  vessel.  In  such 
cases  the-  gangrene  may  develop  itself  suddenly.  The  accom-  obsfructiin  of 
panying  dra-\ving  (Fig.  173)  represents  the  bifm-cation  of  the  f  emoral  Artery 
common  lemorai  artery  occupied  by  a  fibrinous  plug,  taken  from  tion  by  a  Fi- 
a  man  aged  32,  who  died  of  gangrene  of  the  left  leg.  In  this  case  ''"""''^ 
the  patient,  after  recovering  from  rlieumatic  endocarditis,  whilst  straining  at 
stool,  suddenly  felt  his  left  leg  tingle  painfully,  then  become  numb  and  cold- 
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The  circulation  in  it  ceased,  and  gangrene  speedily  supervened,  which  extended 
as  high  as  the  knee.  Death  followed  amputation  of  the  limb.  Here  there  can 
be  little  doubt  that  the  sudden  supervention  of  gangrene  was  the  result  of 
obstruction  to  the  arterial  circulation  of  the  lower  extremity,  consequent  on 
the  detachment  of  a  fibrinous  endocardial  plug,  and  its  an-est  at  the  bifui-cation 
of  the  femoral  artery. 

Spontaneous  gangrene  is  termed  Senile  when  it  occurs  in 
old  people  in  consequence  of  the  Goats  of  the  Arteries  becoming 
Rigid  and  Calcified  (Fig.  174),  and  unable  to  maintain  the 
proper  circulation  of  blood  through  the  limb.  The  want  of 
a  due  supply  of  arterial  blood  in  these  cases  is  not  only  owing 
to  the  diseased  state  of  the  arteries,  but  is  in  a  great  measure 
due  to  the  feeble  propulsive  power  of  the  heart,  and  the  con- 
sequent naturally  weakened  circulation  through  the  lower 
limbs  especially.  When  the  circulation  is  so  enfeebled  as  to 
cause  the  nutrition  of  the  limb  to  be  lowered,  coldness, 
cramps,  and  in  some  cases  cutaneous  idcerations  will  ensue. 
When  the  circulation  becomes  arrested  from  the  conjoined 
influences  of  diminished  cardiac  propulsive  power  and  arterial 
obstruction,  gangrene  inevitably  results.  It  is  met  with  in  the 
lower  extremities  of  people  past  the  middle  period  of  life,  and 
the  tendency  to  it  increases  as  age  advances.  The  premonitory 
symptoms  are  as  follow.  A  sensation  of  weight  in  the  limb, 
with  coldness,  itching,  and  tingling  in  the  feet,  and  with 
cramps  in  the  calves,  is  complained  of,  and  the  circulation  of 
the  part  is  habitually  defective,  the  pulsation  of  the  tibials 
being  scarcely  perceptible.  This  condition  commonly  exists 
for  a  considerable  length  of  time  before  gangrene  actually 
comes  on,  and  should  always  be  looked  upon  with  anxiety  in 
old  people.  In  many  instances  the  disease  sets  in  without  any 
exciting  cause  ;  but  in  other  cases  the  mortification  is  imme- 
diately developed,  as  the  result  of  some  slight  inflammation 
accidentally  induced,  as  from  the  excoriation  produced  by  a 
tight  boot,  or  from  a  trivial  wound  in  cutting  a  corn  or  toe- 
nail ;  the  inflammation  occasioned  by  this  slight  injury  being 
sufiicient  to  disturb  the  balance  of  the  circulation  in  the 
already  weakened  part  to  so  great  an  extent,  that  gangrene 
ensues.  In  other  instances,  again,  the  disease  is  ushered  in  by 
Fig.  174.  more  acute  symptoms.  The  whole  foot  becomes  swollen,  oede- 
Arteries  (Obstructed  ^^i^to^^s,  and  red ;  inflammation,  apparently  of  a  gouty  character, 
in  Senile  Gangrene,  being  set  up  in  it.  In  whatever  way  it  begins,  the  gangrene 
may  at  first  only  affect  one  toe,  or  it  may  from  the  commencement  involve 
several.  It  most  generally  in  the  fii-st  instance  makes  its  appearance  in  the 
form  of  a  cold  purple  or  blackLsh-red  spot  on  the  side  of  one  of  the  toes, 
usually  the  inner  side  of  the  great  toe  ;  this  spot  may  be  surrounded  by  an 
inflamed  areola,  and  accompanied  by  much  smarting  and  burning  pain  of  a 
paroxysmal  character  ;  it  spreads  by  gradually  involving  the  inflamed  areola, 
which  continues  to  extend  in  proportion  as  the  gangrene  progresses.  The  pain, 
which  is  often  of  the  most  intense  character,  subsides  when  the  gangrene 
becomes  complete.  In  other  cases  the  toes  and  foot  simply  slrrivel,  -without  any 
sign  of  local  inflammation  and  with  but  little  constitutional  distui-bance.  In  one 
or  other  of  these  ways  the  affection  gradually  creeps  up  the  limb,  invading  per- 
haps one  toe  after  the  other,  involving  the  instep,  the  heel,  or  the  sole  of  the 
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foot  ;  and  unless  it  terminate  by  the  formation  of  the  line  of  demarcation,  or 
death  put  an  end  to  the  patient's  sufferings,  it  may  extend  up  the  ankle  or  leg. 
The  part  that  is  destroyed  is  always  black,  dry,  and  shrivelled,  resembling 
closely  in  appearance  a  dried  mmnmy  ;  hence  the  change  h  often  termed 
Miimmijication  (Fig.  175),  the  toes 
often  look  like  the  shrivelled  skins  of 
over-ripe  or  sucked  out  black  grapes. 
There  is  usually  considerable  consti- 
tutional disturbance,  sometimes  pyi'- 
exial  at  fii-st,  Init  secondarily  sinking 
into  an  irritative  or  asthenic  form  ; 
and  the  disease  is  often  fatal  in  from  a 

month  to  six  weeks.     But  this  is  very  175.— Senile  Gauyrene  of  Foot:Line  of 

uncertain.    I  have  kno-mi  the  disease  Separation, 
to  continue  with  very  little  constitutional  disturbance  for  more  than  twelve 
months,  slowly  creeping  on  diu-ing  that  time.    In  other  instances,  again,  the 
gangi-ene  being  limited  to  a  small  extent,  as  to  the  toes  only,  the  patient  may 
recover  with  the  loss  of  the  fore  part  of  the  foot. 

The  pathologj'  of  the  arterial  system,  in  reference  to  these  forms  of  gangrene, 
will  be  more  fully  discussed  in  a  subseqi^ent  Chapter. 

3.  Venous  Obstruction. — Gangrene  may  arise  from  obstruction  to  the  return 
of  blood  through  the  veins  of  a  part,  the  circidation  being  arrested  by  the 
overloading  of  the  capillaries  with  venous  blood.  Gangrene  is  especially  apt 
to  take  place  if  the  arterial  supply  be  diminished  at  the  same  time  that  the 
return  of  venous  blood  is  interfered  with  ;  as  when  an  artery  and  vein  are  com- 
pressed, or  when  the  femoral  vein  is  wounded  accidentally  at  the  time  when  the 
artery  is  ligattu'ed.  Gangrene  from  this  cause  is  always  of  the  moist  land, 
attended  by  great  swellings  from  oedema,  with  discoloration  and  rapid  putrefac- 
tion of  the  part. 

This  gangrene  from  venous  obstruction  is  also  especially  apt  to  occur  in  those 
cases  in  which  the  heart's  action  is  weakened,  so  that  the  force  of  the  impulse 
in  the  arterial  system  is  so  lowered  as  to  be  unable  to  push  the  blood  through 
the  loaded  veins.  Those  cases  of  gangrene  of  the  extremities  that  are  met  with 
from  pure  debility,  as  after  fevers,  often  appear  to  originate  in  this  way. 

The  various  forms  of  Traumatic  Gangrene,  whether  arising  from  the  severity 
of  the  injury,  from  the  inflammation  following  it,  from  the  depraved  condition 
of  the  blood,  from  the  irritation  of  extravasated  fluids,  or  fi-om  the  efl^ects  of 
bums  or  frostbite,  have  already  been  considered  when  treating  of  these  re- 
spective injuries  ;  and  the  more  Specific  forms  of  the  affection  we  shall  shortly 
describe. 

Treatment. — As  gangrene  proceeds  from  a  great  variety  of  causes,  it  must 
be  very  evident  that  no  one  plan  of  treatment  can  be  universally  applicable  ; 
and  it  becomes  necessary  to  modify  our  therapeutic  means,  not  only  according 
to  the  cause  of  the  disease,  but  also  with  special  reference  to  the  constitution  of 
the  patient,  and  with  regard  to  the  stage  in  which  we  meet  with  the  gangrene  ; 
and,  indeed,  it  often  requires  great  tact  and  experience  to  accommodate  the 
treatment  in  this  way  to  the  varying  phases  of  the  case.  I  have  already  con- 
sidered the  treatment  of  the  inflanmiatory  (p.  104)  and  the  traumatic  and  local 
(pp.  127,  196)  forms  of  gangrene,  and  shall,  therefore,  consider  merely  in  this 
place  the  general  principles  that  guide  us  in  the  management  of  those  varieties 
that  have  been  considered  as  the  result  of  constitutional  causes — the  spon- 
taneous forms  ;  and  in  these  cases  the  constitutional  management  of  the  patient 
is  of  greater  moment  than  the  local  treatment  of  the  disease. 
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In  the  Constitutional  Treatment  of  spontaneous  gangi-ene,  there  are  three 
principal  indications  :  1,  To  remove  the  cause  if  possible,  and  thus  to  an'est  the 
gangrene.  2,  To  swpfort  the  ^wwers  of  the  system  during  the  process  of  tlie  sepa- 
ration of  the  sloughs  and  dead  tissues ;  and  3,  To  lessen  the  irritability  of  tlie 
nervous  system. 

1 .  In  the  removal  of  the  constitutional  cause,  we  must  look  wholly  to  the  con- 
dition of  the  patient's  system.  If  this  he  in  an  inflammatory  or  febrile  state, 
we  must  have  recom-se  to  the  modified  antiphlogistic  plan  described  at  p.  104. 
But  the  opposite  condition — an  enfeebled  state  of  the  circulation  of  the  part 
or  the  system  generally — may  equally  occasion  or  complicate  the  gangrene  ; 
and  there  may  be  every  possible  combination  between  this  and  the  active 
inflammatory  condition.  In  these  circimistances,  it  will  be  necessary  to  conjoin 
an  antiphlogistic  plan  of  treatment  with  remedies  of  a  tonic,  or  even  stimulating 
character.  It  is  this  plan  of  treatment  that  is  commonly  foimd  to  succeed  best 
in  spontaneous  gangrene  ;  here  moderate  antiplilogistics  are  perhaps  required  in 
the  earlier  stages,  with  a  light  nutritious  diet  and  mild  tonics  as  the  disease 
advances  ;  and  in  the  latter  periods,  when  the  constitutional  symjjtoms  assume 
an  asthenic  character,  stimulants  should  be  given.  The  best  stimulants  in  these 
cases  are  wine  or  porter,  according  to  the  patient's  habits  of  Life ;  and  these 
should  be  given  in  combination  with  nourishment,  so  as  not  merely  to  raise  the 
pulse,  but  to  produce  a  more  permanent  tonic  influence  on  the  system  generally. 
If  much  depression  occui",  the  medicinal  stimulants,  especially  ether,  ammonia, 
and  camphor,  are  of  material  service.  The  only  tonics  that  are  of  much  value 
here,  axe  the  preparations  of  bark  and  some  of  the  vegetable  bitters,  as  gentian 
and  cascarilla  ;  and  though  the  specific  virtues  that  were  formerly  attributed  to 
them  can  no  longer  be  accorded,  yet,  when  they  do  not  irritate  the  stomach, 
they  are  of  unquestionable  service  in  combating  the  asthenic  symptoms  and 
improving  the  digestive  powers.  In  these  cases  I  look  upon  bark  or  gentian, 
in  combination  with  chlorate  of  potass  and  ammonia,  as  of  undoubted  value. 

2.  After  the  proper  employment  of  means  calculated  to  remove  the  constitu- 
tional cause  of  the  gangrene,  the  system  must  be  supported  against  the  debilitating 
effects  that  accompany  the  process  of  ulceration  and  of  suppuration  necessary  for 
the  sepai-ation  of  the  mortified  parts.  During  this  period,  there  is  less  irritation 
and  more  debility,  and  stronger  tonics  and  stimulants  can  be  borne  ;  but  we 
should  be  careful  not  to  overstimnlate  the  patient.  On  this  point  it  is  extremely 
diflicult  to  lay  down  any  rule  ;  every  possible  variety  as  to  the  quantity  and 
quality  of  food  and  stimulus  being  required  by  different  individuals.  The 
safest  guides  are  the  state  of  the  pulse  and  tongue  ;  if  they  improve,  the  means 
employed  agree.  At  the  same  time  hygienic  measures  should  be  carefully 
attended  to  ;  cleanliness  and  free  ventilation,  with  the  abundant  use  of  the 
chlorides,  are  of  the  first  moment,  so  that  the  patient  may  not  be  poisoned  by 
his  own  exhalations. 

3.  The  third  indication,  that  of  lessening  the  irritability  of  the  system  that 
always  supervenes,  and  which  is  partly  owing  to  the  severity  of  the  pain,  and 
partly  to  the  shaken  and  depressed  state  of  the  nervous  system,  is  best  carried 
out  by  the  administration  of  opium  ;  and  although  this  drug  may  not  act  as  a 
specific,  as  Pott  supposed,  yet  in  many  cases,  but  especially  in  the  gangrene  of 
the  toes  and  feet  of  old  people,  it  is  imdoubtedly  a  remedy  of  the  greatest 
value.  A  grain  of  solid  opium  may  be  administered  advantageously  every  sixth, 
eighth,  or  twelfth  hour,  according  to  the  eflect  which  it  is  found  to  produce  ;  care 
being  taken  that  the  bowels  do  not  become  confined.  The  liiccup,  which  is  often 
distressing  in  these  cases,  is  best  remedied  by  the  administi-ation  of  chloric  etlier 
and  camphor. 
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The  Local  Treatment  of  the  gangrenous  pai-t  should  be  conducted  on  the 
principles  described  at  p.  105  ;  leaving  the  separation  of  the  sloughs  as  much 
as  possible  to  natiu-e ;  diminishing  the  foetor  which  occurs,  by  the  use  of  the 
chlorides  or  cai-bolic  acid  ;  preventing  the  absorption  of  morbid  matters  at 
the  line  of  separation  ;  dressing  tliis  with  wet  lint  or  calamine  cerate  ;  and, 
lastly,  endeavoiumg  to  heal  the  ulcer  that  results  on  the  detachment  of  the 
sloughs. 

The  Treatment  op  Senile  Gangrene,  presenting,  as  it  does,  some  pecu- 
liarities, requires  a  few  words  to  be  specially  devoted  to  it. 

Constitutional  Treatment. — By  some  Surgeons  this  disease  has  been  treated  on 
a  strictly  antiphlogistic  plan,  on  the  supposition  that  the  obstruction  of  the 
arteries  is  caused  by  the  inflammation  of  theii-  coats.  This,  however  true  it  may 
be  in  some  of  the  forms  of  "  Spontaneous  Gangrene  "  arising  from  acute  obstruc- 
tive arteritis  in  young  subjects,  is  certainly  an  eiToneous  doctrine  in  the  great 
majority  of  cases  of  dry  gangrene  occurring  as  the  resiilt  of  senile  changes  in 
■  the  lower  extremities  of  aged  persons  ;  and,  though  inflammation,  may  occa- 
sionally aft'ect  the  calcified  coats  of  an  artery,  or  the  parts  siipplied  by  such  a 
diseased  vessel,  it  is  always  a  low  form  of  the  disease,  and  does  not  bear  deple- 
tion. Sir  B.  Brodie  very  justly  observes,  that  in  these  cases  the  local  precursory 
inflammation  terminates  in  mortification,  because  the  inflamed  part  cannot 
obtain  the  additional  supply  of  blood  that  it  requires  ;  hence,  if  blood  be 
abstracted  from  the  system,  and  the  action  of  the  heart  weakened,  the  cause  of 
the  disease  will  only  be  aggravated.  But,  though  depletory  measures  are  not 
admissible,  we  must  guard  against  running  into  the  opposite  extreme,  and 
overs timulating  patients  labouring  rmder  this  disease.  Senile  gangrene  com- 
monly occurs  in  individuals  belonging  to  the  wealthier  classes  of  society,  who 
have  lived  high,  taken  insufiicient  exercise,  and  consequently  induced  an 
irritated,  plethoric,  but  enfeebled  state  of  system.  In  many  cases  the 
patients  are  of  a  gouty  habit,  and  occasionally  the  inflammation  that  precedes 
the  development  of  the  gangrene  appears  to  be  of  this  nature.  In  this  con- 
dition stimulants  and  the  more  powerful  tonics  are  not  well  borne  ;  they  heat 
the  system,  accelerate  the  pulse,  and  interfere  with  digestion.  As  Sir  B.  Brodie 
observes,  it  is  of  great  importance  in  this  disease  to  attend  to  the  state  of  the 
digestive  organs,  in  order  that  nutrition  may  go  on,  and  that  blood  of  a  proper 
quality  may  be  made.  In  order  to  accomplish  this,  a  light  nourishing  diet, 
partly  animal  and  partly  vegetable,  should  be  given,  and  a  moderate  quantity  of 
wine,  beer,  or  brandy  allowed.  The  bowels  must  be  relieved  from  time  to  time 
by  a  rhubarb  draught  or  simple  aperient  pill.  It  is  better  to  avoid  mercury  as 
an  aperient  in  any  form  in  this  disease,  as  it  depresses  the  system  :  and  hence 
it  should  not  be  used,  unless  the  state  of  the  liver  imperatively  require  it.  If 
the  digestion  become  impaired,  a  stomachic,  as  the  infusion  of  cascarilla,  or  the 
compound  infusion  of  gentian  with  a  little  ammonia,  may  be  administered. 
The  administration  of  opium  in  these  cases,  as  originally  recommended  by 
Pott,  has  received  the  sanction  of  almost  every  practical  Surgeon.  Brodie's 
opinion  on  this  point  is  peculiarly  valuable  ;  he  says,  "  If  I  am  not  greatly 
mistaken,  the  result  of  a  particular  case  will  very  much  depend  on  this 
—whether  opiimi  does  or  does  not  agree  with  the  patient."  From  two  to  fom- 
grains  of  opium  may  be  administered  in  divided  doses  in  the  course  of 
twenty-four  hours  ;  the  quantity  being  increased  as  the  system  becomes  accus- 
tomed to  its  efl'ects.  If,  however,  it  distiu'b  the  stomach  and  occasion  headache, 
notwithstanding  the  use  of  aperients,  as  will  often  happen  when  there  is  febrile 
disturbance  in  persons  of  a  fiill  habit  of  body,  it  must  be  discontinued,  as  it 
will  increase  the  irritation  of  the  system.    The  pain  in  the  foot,  which  is  often 
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very  severe  diu'ing  the  progress  of  tlie  disease,  usually  ceases  of  itself  when  the 
mortification  is  complete,  and  before  this  is  but  little  influenced  by  any  sedatives, 
whether  constitutionally  or  locally  applied.  With  respect  to  the  comparative 
advantages  of  the  depletory  and  stimulating  plans  of  treatment  in  senile  gan- 
grene, I  think  it  may  fairly  be  stated  that  neither  method  should  be  employed 
exclusively  ;  that  in  those  cases  in  wluch  there  is  much  febrile  action  going  on, 
in  which  the  tongue  is  loaded,  the  pulse  quick,  and  the  skin  hot,  in  which  the 
spread  of  the  gangi-ene  is  preceded  by  a  red  angry  blush,  with  much  pain  and 
heat,  moderate  diet  and  mild  tonics  will  be  most  useful  ;  whilst,  on  the  other 
hand,  when  it  is  simply  a  slirivelling  of  the  toes  and  feet,  without  any  sign  of 
being  preceded  by  increased  local  action,  or  by  constitutional  disturbance  of  a 
febrile  type,  a  decided  tonic  or  stimulating  plan  will  succeed  best. 

The  Local  Means  to  be  employed  in  senile  gangrene  are  simple.  It  is  of 
great  importance  to  keep  up  the  temperature  of  the  limb,  and  to  equalise  its 
cii'culation  as  much  as  possible  ;  this  is  best  done  by  the  application  of  cotton- 
wadding  or  of  carded  wool  in  thick  layers  around  the  foot  and  leg,  so  as  to 
envelop  the  limb  completely  in  this  material,  over  which  a  large  worsted 
stocking  may  be  drawn,  or  a  silk  handkercliief  stitched.  This  dressing  need 
not  be  removed  more  than  once  or  twice  a  week,  tmless  there  be  much  discharge 
from  the  line  of  separation,  when  it  must  be  changed  more  frequently  ;  the 
gangrened  part  itself  should  be  covered  with  a  piece  of  lint  soaked  in  chlori- 
nated lotions.  When  the  soft  parts  have  been  separated,  and  the  bones  of  the 
foot  exposed,  these  shoidd  be  cut  across  by  means  of  cutting-pliers  or  a  small 
saw,  and  the  sore  that  results  dressed  in  the  ordinary  way  with  some  astringent 
lotion  or  slightly  stimulating  ointment.  The  balsam  of  Peru,  either  pure  or 
diluted,  with  an  equal  part  of  yolk  of  egg,  is  a  very  excellent  application  in 
these  cases.  In  the  event  of  the  recovery  of  the  patient,  he  must  be  careful  to 
avoid  exposure  to  cold,  and  to  keep  the  legs  warmly  clad  at  all  seasons  of  the 
year. 

Amputation  in  Gangrene. — The  question  of  Amputation  in  cases  of  gan- 
grene of  the  limbs  is  of  great  importance  to  the  practical  Surgeon,  and  is  one 
on  certain  points  of  which  the  opinions  of  the  best  practitioners  are  stUl  at 
variance.  At  first  sight  it  appears  rational  to  cut  off  a  limb  that  is  dead,  dis- 
organised, and  offensive  ;  and  with  propriety  this  may  be  done  when  the 
gangrene  is,  strickly  speaking,  a  local  condition,  as,  for  instance,  the  result  of  a 
severe  injury  :  any  affection  of  the  constitution  in  such  a  case  as  this  being 
secondary  to  the  local  mischief,  and  dependent  on  the  irritation  set  up  by  it, 
and  on  the  depression  of  the  powers  of  life  consequent  on  the  effort  made 
by  nature  to  rid  the  system  of  a  spoiled  member.  But  when  the  constitu- 
tional disease  is  the  primary  affection,  and  when  the  gangrene  is  consecutive 
to  and  dependent  upon  this,  it  would  clearly  be  useless  to  cut  off  the  mortified 
part,  as  the  same  morbid  action  might  and  would  be  set  up  in  the  stump 
or  elsewhere.  Hence  the  broad  question  of  amputation  in  cases  of  gan- 
grene turns  upon  the  fact  of  the  mortification  being  local  or  constitutional  in 
its  origin. 

When  the  gangrene  is  local,  therefore,  we  usually  amputate  at  once.  This  is 
especially  the  case  when  the  mortification  results  from  severe  injuries,  or  is  the 
result  of  the  wound  or  ligature  of  an  artery.  Here,  I  think,  for  the  reasons 
which  have  been  given  (p.  198),  that  amputation  should  be  performed  as  soon 
as  the  gangrene  has  imequivocally  manifested  itself,  without  AViUting  for  the 
line  of  demarcation.  The  result  of  amputation  for  traumatic  gangrene,  is,  on 
the  whole,  very  iinfavourable  ;  the  patient  very  commonly  sinking  from  a  re- 
currence of  the  disease  in  the  stumj),  or  from  the  constitutional  disturbance  that 
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had  previously  set  in.  Those  cases  are  especially  unfavourable  in  which  the 
areolar  tissue  of  the  limb  is  much  infiltrated  and  disorganised  ;  the  affection 
indeed  partaking  more  of  the  characters  of  constitutional  disease,  with  some 
forms  of  which  it  is  closely  associated. 

There  are  two  exceptions  to  the  rule  of  amputating  in  traumatic  and  local 
gangrene  before  the  occiu'rence  of  the  line  of  demai-cation  ;  viz.,  gangrene  from 
frost-bite,  and  that  from  severe  bimis.  In  these  injui'ies  it  is  better  to  wait  for 
the  foi-mation  of  the  line  of  separation,  and  then  to  fashion  the  stump  through 
or  just  above  it  as  the  cu-cumstances  of  the  case  require. 

In  gangrene  from  constitutional  causes,  it  is  a  golden  rule  ia  surgery  never  to 
amputate  untU  the  line  of  separation  has  formed  ;  for,  as  it  is  impossible  in 
these  cases  to  say  where  the  mortification  will  stop,  the  amputation  might  be 
done  either  too  high,  or  not  high  enough  ;  and,  in  any  circimistances,  the  mor- 
bid action  woiild  to  a  certainty  be  set  up  ia  the  stump.  It  is  not  even  suQicient 
in  cases  of  this  kind  to  wait  until  the  line  of  demai'cation  has  formed  before 
removing  the  limb ;  these  spontaneous  or  constitutional  gangrenes  having  often  a 
tendency  to  remain  stationary  for  some  days,  and  then,  creeping  on,  to  overstep 
the  line  by  which  they  had  at  first  appeared  to  be  arrested.    Besides  tliis,  the 
local  distiu'bance  and  inflammation  set  up  by  the  ampiitation  might  be  too 
great  for  the  lessened  vitality  of  the  system  or  pai't,  and  might  of  itself  occasion 
a  recurrence  of  the  gangrene.    Hence  in  these  cases  it  is  always  weU  to  wait 
irntU  the  line  of  separation  has  ulcerated  so  deeply  that  there  is  no  chance  of 
the  gangrene  overleaping  this  barrier,  at  the  same  time  that  means  are  taken, 
by  the  administration  of  tonics,  novirishing  food,  &c.,  to  improve  the  patient's 
strength  and  fitness  for  the  operation.   So  soon  as  this  has  been  done  in  a  satis- 
factory manner,  and  all  the  soft  parts,  except  the  ligaments,  have  been  ulcerated 
through,  the  mortified  part  should  be  separated  by  cutting  tlirough  the  remain- 
ing osseous,  ligamentous,  or  tendinoxis  structures,  and  then  means  should,  be 
taken  to  fashion  the 
stump  that  has  been 
formed  by  nature.  In 
some  cases  this  will  be 
sufficiently  regular  to 
serve    every  useful 
purpose  after  it  has 
cicatrised  ;    in  most 
instances,  however, 
the  stump  is  more  ir- 
regular in  shape  and 
unsightly  in  appear- 
ance, of  which  the 
accompanying  drawing  (Fig.  176)  is  a  good  iUustration  ;  and  it  will  be  found 
that  the  bones  protrude  to  such  an  extent,  or  that  the  ulceration  has  aff"ected 
the  soft  parts  so  irregularly,  that  it  wiU  be  necessary,  in  order  to  give  the 
patient  a  useful  lunb,  to  amputate  through  the  face  of  the  stvmip,  or  higher  up 
AU  this  must  be  left  to  the  discretion  of  the  Surgeon  ;  but  no  procedures  of 
this  kmd  .should  be  undertaken  untU  the  patient's  strength  has  been  restored 
sufficiently  to  bear  the  operation. 

In  senile  gangrene  it  has  been  proposed  to  amputate  the  thigh  high  up. 
This  practice  has  been  successfully  adopted  by  Garlike,  James  of  Exeterj 
and  others,  and  certainly  appears  to  deserve  a  trial  in  all  cases  in  whicli' 
the  health  is  otherwise  good  and  the  constitution  tolerably  sound.  It  has  not 
as  yet  been  adopted  in  a  sufficient  number  of  cases  to  warrant  a  positive  opinion 
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ou  its  merits ;  but  it  would  api^ear  that,  for  it  to  succeed,  the  amputation  should 
be  done  high  up  in  the  thigh,  so  that  there  may  he  a  Letter  chance  of  meeting 
with  a  healthy  condition  of  the  vessels  and  good  vitality  in  the  limb  ;  the 
operation  being  performed  on  the  principle,  that  this  form  of  gangrene  is 
dependent  on  local  disease  obstructing  the  vessels  of  the  part,  and  not  always 
on  constitutional  causes. 


CHAPTEE  XXXI. 
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BED-SORES. 

When  a  pai't  of  the  body  is  compressed  too  severely,  or  for  too  long  a  time, 
even  in  a  healthy  constitution,  it  loses  its  vitality,  and  a  local  limited  slough 
results  ;  this  separates,  and  an  ulcer  is  left,  wliich  cicatrises  in  the  usual  way. 
But  in  certain  deranged  states  of  the  health,  more  especially  when  the  blood  is 
vitiated,  and  the  constitutional  powers  lowered,  as  during  fever,  or  when  the 
heart  is  diseased  and  weakened  in  power,  more  particularly  if  the  patient  be  old, 
debilitated,  or  paralysed,  the  skin  covering  those  points  of  the  body  that  are 
naturally  and  necessarily  pressed  iipon  in  the  recumbent  position,  such  as  the 
sacrum,  the  trochanters,  the  elbows,  shoulders,  and  heels,  becomes  congested 
and  inflamed,  assuming  a  dull  reddish-brown  colour,  and  speedily  becomes  ex- 
coriated Avithout  any  paiu  being  felt  by  the  patient.  It  is  not  so  much  the 
actual  severity  of  the  pressure  that  occasions  a  bed-sore,  as  moderate  long- 
continued  pressure  applied  to  a  part  congested  by  position  in  a  patient  enfeebled 
by  disease  or  want.  If  means  be  not  taken  to  improve  the  patient's  health  and 
strength,  and  to  relieve  the  part  from  the  injurious  compression  to  which  it  is 
subjected,  and  more  especially  if  it  be  ia-ritated  by  the  contact  of  faeces  or  urine, 
the  subcutaneous  areolar  tissue  corresj)ondiag  to  the  inflamed  patch  will  be 
found  to  have  become  widely  softened  and  doughy,  being  converted,  -with 
the  skin  covering  it,  into  a  tough  greyish  slough,  from  imder  which  a  thin 
ichorous  pus  exudes.  This  slough  may  extend  by  a  process  of  undermining  of 
the  integuments  covering  it ;  and  on  its  separation  extensive  mischief  will  be 
disclosed,  the  fascia  and  tendons  being  exposed,  or  the  bones  laid  bare,  and 
soon  becoming  roughened  and  carious.  In  some  cases,  even  the  inferior  aper- 
ture of  the  spinal  canal  may  be  laid  open,  and  death  may  result  from  a  low 
form  of  arachnitis,  in  conseqiience  of  the  irritation  spreading  to  the  membranes 
of  the  cord.  In  other  cases  the  patient  dies  worn  out  by  discharge  and 
irritation. 

Treatment. — This  is  in  a  great  measiire  of  a  preventive  character.  When 
a  patient  is  likely  to  be  confined  to  bed  for  many  weeks,  especially  bj'  an  ex- 
hausting disease,  steps  should  be  taken  by  proper  arrangement  of  the  pillows, 
and  by  the  use  of  the  water-bed  and  cushions,  to  prevent  pressiu-e  from  being 
injuriously  exercised  upon  any  one  part.  At  the  same  time,  cleanliness  and 
dryness  should  be  carefully  attended  to  by  proper  nursing,  by  the  use  of  a 
draw-sheet,  and  furnisliing  the  bedstead  with  the  necessary  arrangements  of 
bed-pan,  &c.  The  skin  on  the  exposed  pai'ts  may  be  protected  by  the  ajiplica- 
tion  of  collodion  or  soap-plaster  spread  upon  wash-leather  or  amadou,  or 
isinglass  or  felt ;  or,  what  is  better,  it  may  be  strengthened  by  being  washed 
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with  spirits  of  -wine,  either  pure  or  having  two  gi-ains  of  bichloride  of  mercury 
dissolved  in  each  ounce. 

If  the  skin  have  become  chafed,  the  removal  of  pressure  is  imperative,  and 
the  abi-asion  may  be  washed  over  with  collodion ;  if  a.  sore  have  formed,  it  may 
be  dressed  with  the  balsam  of  Peru,  either  pure  or  diluted  with  the  yolk  of  egg, 
spread  upon  lint.  In  these  cases  also  the  use  of  the  prone  couch  may  occasion- 
ally be  advantageously  substituted  for  that  of  the  ordinary  bed  previously  em- 
ployed. When  sloughs  have  formed,  their  separation  must  be  facilitated  by  the 
use  of  charcoal  or  chlorinated  poultices,  and  the  ulcers  that  ai-e  left  should  be 
dressed  ^vith  asti'ingent  and  aromatic  applications,  such  as  catechu,  tincture  of 
mp-rh,  &c. ;  hut  no  dressing  that  the  Sm-geon  can  ajDply  will  cause  these  ulcers 
to  clean,  and  still  less  to  heal,  unless  the  patient's  general  health  improve,  and 
then  they  will  speedily  recover  under  the  most  simple  treatment. 

SLOUGHING  PHAGEDiENA. 

This  affection,  which  is  also  commonly  known  by  the  names  of  Hospital, 
Contagious,  or  Pulpy  Gaiigrene,  is  characterised  by  a  rapidly  destructive  and 
spreading  ulcer,  covering  itself  as  it  extends  by  an  adherent  slough,  and  attack- 
ing open  sores  and  wounds.  It  is  rarely  met  with  in  its  fullest  extent,  except 
in  military  practice  ;  the  accumulation  of  a  large  number  of  wounded  with 
suppurating  sores  under  one  roof,  and  the  want  of  the  necessary  cleanliness  and 
attention  during  an  active  campaign,  disposing  to  it.  Overcrowding  of  a 
hospital  is  the  most  fertile  cause  of  this  disease.  It  used  formerly  to  desolate 
the  civil  hospitals ;  but,  thanks  to  the  sanitary  measures  now  so  generally 
adopted  in  these  institutions,  it  has  almost  disappeared  from  them,  though  still 
an  outbreak  of  it  occasionally  takes  place.  During  the  last  few  years,  it  has 
been  met  with  in  most  of  the  London  hospitals,  and  has  twice  made  its  appear- 
ance in  that  of  the  University  College. 

Local  Signs. — When  sloughing  phagedsena  invades  a  wound  that  has  hitherto 
been  perfectly  healthy,  the  sm-face  of  the  sore  becomes  covered  with  grey 
soft  points  of  slough,  which  rapidly  extend,  until  the  whole  of  the  ulcer  is 
affected.  At  the  same  time  it  increases  rapidly  in  superficial  extent,  and  com- 
monly in  depth ;  the  suixounding  integument  becomes  oedematous,  swollen,  and 
of  a  livid  red  colour  ;  the  edges  of  the  ulcer  are  everted,  sharp  cut,  and  assume 
a  circular  outline  ;  and  its  surface  is  covered  with  a  thick  pulpy  greyish-green 
tenacious  mass,  which  is  so  firmly  adherent  to  the  sore  that  it  cannot  be  wiped 
from  it,  being  merely  moved  or  swayed  to  and  fi-o  when  an  attempt  is  made  to 
remove  it.  There  is  usually  some  dirty  yellowish-green  or  brownish  discharge, 
and  occasionally  some  bleeding  ;  the  pain  is  of  a  severe  burning,  stinging,  and 
lancinating  character ;  and  the  fcetor  from  the  surface  is  considerable.  The 
ravages  of  this  disease,  when  fully  developed,  are  very  extensive.  The  soft 
parts,  such  as  the  muscles,  areolar  tissue,  and  vessels,  are  transformed  into  a 
grey  pulpy  mass,  and  the  bones  are  denuded  and  necrosed.  The  larger  blood- 
vessels resist  the  progress  of  the  disease  longer  than  any  other  parts,  but  may 
at  last  be  exposed,  pulsating  at  the  bottom  of  the  deep  and  foul  chasm.  There 
is,  however,  little  risk  of  haemorrhage  taking  place  in  the  early  stages :  but, 
when  the  sloughs  are  separating,  an  artery  may  give  way,  and  bleeding  to  a 
dangerous  or  fatal  extent  ensue.  Hennen  states  that  there  is  most  danger  of 
this  happening  about  the  eleventh  day.  When  the  sloughs  are  thrown  off,  in 
the  form  of  reddish-brown  or  greyish-green,  viscid,  and  pulpy  masses,  a  very 
sensitive  granulating  surface  is  left,  having  a  great  tendency  to  bleed,  and  to  be 
again  invaded  by  the  sloughing  action. 
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Blackaclder  has  described  an  ulcerated  form  of  this  affection,  in  which  a 
vesicle  containing  a  hloody  ichor  fonns,  with  a  hot  stinging  pain  ;  this  hreaks, 
leaving  a  circular  ulceration  of  about  the  size  of  a  split  pea.  Tlie  ulceration, 
once  formed,  rapidly  extends  by  sharp-cut  edges  into  the  surrounding  integu- 
ment. 

On  the  two  occasions  in  which  I  have  had  the  opportunity  of  witnessing  out- 
breaks of  tills  disease  in  University  College  Hospital,  the  surface  of  the  wound 
affected  became  rapidly  covered  with  a  yellowish-grey  pultaceous  slough.  In 
some  cases  there  was  hfemorrhage  ;  but  most  commonly  a  small  quantity  of 
foetid  discharge  only  was  poui'ed  out,  the  edges  of  the  sore  became  sharp-cut  and 
defined,  and  the  ulceration  extended  further  in  the  skin  by  an  eighth  or  a 
quarter  of  an  inch  than  in  the  subjacent  areolar  tissue.  In  the  majority  of  in- 
stances the  disease  was  confined  to  the  skin  and  areolar  tissue,  exposing  but 
not  usually  invading  the  mxiscles  and  bones,  though  in  some  cases  these 
were  affected.  The  ulcers,  which  had  a  somewhat  circular  shape,  were 
surroimded  by  dusky  inflamed  areolse  of  some  width.  When  once  the  morbid 
action  was  stopped,  they  cleaned  rapidly,  thro^ving  out  large  vascular 
granulations. 

Constitutional  Symptoms. — These  are  inflammatory  in  the  first  instance, 
with  a  tendency  to  asthenic  and  irritative  fever  as  the  disease  advances.  In  the 
majority  of  cases  they  follow  the  local  invasion  of  the  sore  ;  Blackadder,  Rollo, 
Delpech,  and  Wellbank  have  all  foimd  this  to  be  the  case,  and  in  the  instances 
at  University  College  Hospital  it  certainly  was  so.  Hernien  and  Thomson, 
on  the  other  hand,  state  that  the  constitutional  symptoms  precede  the  local. 
This  discrepancy  of  observation  may  be  explained  by  the  difference  in  the 
cause  of  the  disease  ;  if  it  occur  from  contagion,  the  constitutional  symptoms 
will  be  secondary  to  the  local  affection  ;  if  from  causes  acting  on  the  general 
system,  they  may  probably  be  primary. 

All  wounds  and  sores  are  liable  to  be  attacked  in  this  way,  but  the  disease 
most  frequently  affects  those  that  are  of  recent  origin ;  the  more  chronic  affec- 
tions, and  those  that  are  specific,  very  usually  escape. 

Causes. — Primarily,  this  form  of  gangrene  commonly  originates  from  over- 
crowding of  patients  in  hospitals.  Tliis  I  believe  to  be  the  great  occasioning 
cause  of  hospital  gangrene  and  sloughing  phagedsena,  more  particularly  if 
patients  with  suppurating  wounds  be  overcrowded  in  the  same  ward  or  room. 
I  believe  that  in  this  way  the  disease  may  at  any  time  be  produced.  The  last 
outbreak  that  occm-red  at  University  College  Hospital  was  clearly  referable  to 
that  cause,  and  to  that  cau.se  only.  In  one  of  my  wards,  which  is  intended  to 
contain  15  or  16  patients  only,  owing  to  accidental  and  imavoidable  circum- 
stances, 21  patients  were  admitted,  and  slept  for  one  night,  many  of  them 
having  suppurating  wounds.  The  result  was  an  outbreak  of  hosi^ital  gangrene, 
which  spread  through  the  Institution,  and  was  of  the  most  serious  and  persis- 
tent character.  Next  to  overcrowding,  I  believe  that  the  most  fertile  causes  of 
this  disease  are  want  of  cleanliness  and  ventilation,  and  unchanged  dressings. 
The  accumulation,  indeed,  of  animal  exhalations  arising  from  the  sick  and 
wounded,  is  a  source  of  various  forms  of  low  fever  and  of  allied  diseases ;  and 
hospital  gangrene,  when  it  occiu-s  in  these  circumstances,  may  be  taken  as 
evidence  of  the  infringement  of  the  sanitary  laws  in  accordance  wth  which  the 
arrangements  of  the  Institution  should  be  regulated.  But  though  it  commonly 
has  its  origin  in  this  way,  especially  in  the  crowding  of  military  hospitals  after 
a  hard-fought  action,  it  is  met  with  out  of  hospitals.  Well-marked  cases  of  tliis 
affection,  some  of  a  very  severe  character,  have  at  times  occurred  amongst  the  out- 
patients of  University  College  Hospital.   In  these  cases,  as  in  many  others,  it  is 
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probable  that  the  disease  was  occasioned  by  the  neglect  of  hygienic  conditions,  in 
the  close  and  ill-ventilated  houses  of  the  poor,  aided  possibly  by  some  atmospheric 
or  epidemic  influence  ;  iutluenza,  erysipelas,  and  phlebitis  being  also  very  preva- 
lent. This  had  been  observed  at  the  time  of  the  first  occurrence  of  the  disease 
at  o\M  Hospital,  in  1841 ;  and  I  think  it  is  difficult  not  to  recognise  a  similarity 
of  cause  in  these  diflerent  affections.  AVhen  once  it  has  occui-red,  it  may  readily 
spread  by  contagion,  though  there  is  no  evidence  to  show  that  it  is  of  an  infec- 
tious character.  Hence  the  necessity  of  preventing  its  spread  through  the 
incautious  use  of  sponges  by  nurses  or  attendants,  and  of  destroying  the 
cb'essings  used  by  the  patients. 

Treatment. — The  first  point  to  attend  to  is  to  prevent  the.  extension  of  the 
disease  to  patients  who  are  not  as  yet  affected  by  it.  This  may  be  done  by 
sepai-ating  those  who  have  been  seized  with  it  from  the  healthy,  by  preventing 
overcrowding  of  the  hospital,  ventilating  the  wards,  washing  the  floors  with  a 
solution  of  the  chlorides,  whitening  the  walls,  and  fiimigating  the  apartment 
^Wth  chlorine  gas. 

Local  Treatment. — The  extension  of  the  slough  must  be  stopped  by  the  free 
application  of  fuming  nitric  acid,  or  of  the  actual  cautery,  to  the  edges  and 
surface  of  the  nicer.  I  have  iised  both  these  agents,  but  give  the  preference  to 
the  nitric  acid,  if  strong  and  freely  applied,  the  sides  and  edges  beiug  well 
sponged  with  it.  The  actual  cautery  is,  however,  very  usefiil  in  those  cases  in 
which  the  surface  to  be  destroyed  is  very  extensive,  or  if  there  be  a  tendency 
to  haemorrhage.  Should  it  not  reach  the  deeper  portions  of  the  sore,  nitric  acid 
may  be  fi-eely  sponged  into  them.  It  is  important  to  bear  in  mind  that  these 
escharotic  applications  should  be  carried  deeply,  so  as  to  affect  the  living 
structures  lying  beneath  the  tenacious  grey  pulpy  slough,  and  that  their  action 
be  not  fruitlessly  expended  upon  charring  this,  which  is  already  disorganised. 
After  the  cauterisation  a  strip  of  lint,  soaked  in  a  strong  solution  of  the  watery 
extract  of  opiimi,  sho\ild  be  laid  aroimd  the  margin  of  the  iilcer,  so  as  to  cover 
the  surrounding  areola  ;  and  the  separation  of  the  sloughs  must  be  encouraged 
by  the  continued  application  of  charcoal,  yeast,  or  chlorinated  poultices. 
When  they  have  separated,  and  the  surface  of  the  sore  has  cleaned,  it  may  be 
dressed  with  a  lotion  composed  of  one  grain  of  the  sulphate  of  copper,  and  five 
of  the  watery  extract  of  opium  to  the  ounce  of  water.  The  granulations, 
which  are  very  luxuriant  and  vascular,  will  be  found  to  skin  over  -with  great 
rapidity ;  and  the  cicatrix,  Kke  that  of  an  ordiaary  bum,  will  contract  very 
firmly. 

Should  arterial  hcemorrhage  occur,  it  may  be  arrested  by  the  application  of  a 
ligature  to  the  bleeding  point ;  but  if  this  do  not  hold,  as  will  probably  be  the 
case  from  the  softened  state  of  the  tissues,  the  percliloride  of  iron  or  the  actual 
cautery  must  be  applied;  or  the  limb  must  be  at  last  removed,  in  the  event  of 
all  other  means  failing. 

In  some  cases  it  happens  that,  though  the  sloughing  action  is  checked  at  one 
part  of  the  surface,  it  has  a  tendency  to  spread  at  another.  When  this  is  the 
case,  it  may  be  necessary  to  apply  the  caustic  or  cautery  repeatedly.  In  other 
instances,  the  sloughing  action  cannot  be  stopped,  but  opens  large  arteries,  and 
destroys  the  greater  part  of  the  soft  tissues  of  a  limb ;  and  then  it  may  be  a 
question  whether  amputation  should  be  performed  during  the  spread  of  the 
disease,  or  the  patient  left  to  die  of  haemorrhage  or  exhaustion.  Such  a 
contingency  is  not  of  common  occurrence  ;  yet  it  may  happen  and  the 
operation  be  successful,  as  appears  from  the  following  case,  thougli  there  would 
necessarily  be  great  danger  from  a  recun-ence  of  the  disease  in  the  stump.  The 
wife  of  a  butcher  applied  at  the  Hospital,  with  a  slight  wound  of  the  forearm, 
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inflicted  by  a  foul  hook.  It  was  dressed  iu  tha  ordinary  way,  but  in  the  course 
of  a  few  days  slie  returned  with  extensive  sloughing  phagedajna  of  the  part  ; 
she  was  immediately  admitted,  and  the  disease  was  aiTested  by  the  energetic 
employment  of  the  local  treatment  above  described  ;  not,  however,  tmtil  after 
considerable  destruction  of  the  tissues  on  the  inside  of  the  forearm  had  taken 
place.  She  left  the  Hospital  before  the  wound  was  completely  cicatrised,  and 
returned  in  a  few  days  with  a  fresh  attack  of  the  disease,  more  extensive  and 
severe  than  the  fii-st,  wloich  could  not  be  permanently  sto^jped,  either  by  the 
actual  cautery  or  by  nitric  acid.  The  radial  artery  was  opened  and  required 
ligature,  and  the  whole  of  the  soft  parts,  from  the  wrist  to  the  elbow,  were 
totally  disorganised,  and  the  bones  exposed.  There  was  now  very  severe  con- 
stitutional irritation,  and  the  case  was  evidently  fast  hastening  to  a  fatal  termi- 
nation. In  these  circumstances  I  amputated  the  arm  midway  between  the 
shoulder  and  elbow  ;  and,  notwithstanding  that  the  local  disease  was  pro- 
gressing at  the  time  of  the  operation,  and  that  great  constitutional  disturbance 
existed,  the  patient  having  a  pulse  of  160  to  170,  at  which  it  continued  for 
more  than  a  fortnight,  she  made  a  good  recovery  ;  to  which  the  free  adminis- 
tration of  quinine  and  stimiilants  greatly  contributed. 

The  Constitutional  Treatment  of  this  disease  must  have  for  its  object  the 
removal  of  the  combined  state  of  debility  and  irritation  in  which  we  find  the 
patient.  The  bowels  should  be  opened,  if  necessary,  by  warm  aperients  ;  as 
nourishing  a  diet  as  the  patient  will  take,  with  a  liberal  supply  of  stimiilants, 
should  be  ordered  ;  and  these  may  be  increased  by  the  addition  of  the  brandj'- 
and-egg  mixture,  or  of  ammonia,  in  proportion  as  depression  comes  on.  At 
the  same  time,  I  have  found  great  advantage  from  the  administration  of  a 
mixture  of  carbonate  of  ammonia,  gr.  v.  ;  chlorate  of  potass,  3j  ;  compound 
tincture  of  bark,  5j  ;  decoction  of  bark,  ^iss,  every  four  or  six  hours  :  or,  if  the 
patient  will  bear  it,  from  five  to  seven  grains  of  the  sulphate  of  quinine  every 
four-  or  six  hours,  with  a  full  dose  of  opiate  at  bed-time,  or  more  frequently  if 
there  be  much  pain  and  frritation. 

GANGRENOUS  STOMATITIS,  OR  CANCRUM  ORIS. 

A  peculiar  phagedsenic  lilceration  closely  resembling  the  last-described 
affection  is  occasionally  met  with  in  the  mouths  of  ill-fed  children  living  in 
low  and  damp  situations,  most  commonly  occurring  between  the  second  and 
sixth  or  eighth  years,  but  more  especially  about  the  period  of  the  second 
dentition. 

The  mildest  foi-m  of  this  affection  presents  itself  as  small,  deep,  and  foul 
greyish  ulcers,  situated  on  the  inside  of  the  lips  or  cheeks,  and  attended 
vsdth  a  red  spongy  condition  of  the  gums  and  much  foetor  of  the  breath. 
In  these  cases,  good  food  and  air  with  nourishing  diet,  the  administration  of 
bark,  with  the  chlorate  of  potass,  and  the  use  of  clilorinated  lotions,  with 
the  honey  of  borax,  wiU  soon  bring  about  a  cure.  The  Spanish  snuff 
(Sabilla)  applied  to  the  sore  mouth,  or  placed  in  a  small  cambric  bag  on  the 
tongue,  has  a  very  good  eft'ect  in  cleansing  these  sores,  and  especially  in  soothing 
irritation. 

Signs  of  Cancrum  Oris. — In  the  more  severe  form  of  the  affection,  the  true 
Cancrum  Oris,  we  find,  commonly  diu-ing  convalescence  from  some  of  the 
eruptive  diseases  of  childhood,  or  after  the  incautious  administration  of  mercury 
during  a  weak  state  of  the  system,  that  one  of  the  cheeks  becomes  swollen, 
brawny,  tense,  and  shining,  being  excessively  hard,  and  presenting  a  red  patch 
in  its  centre.  In  consequence  of  this  swelling,  it  is  often  difficult  to  open  the 
mouth  ;  but  if  the  Siu-geon  can  gain  a  view  of  its  inside,  he  wiU  see  a  deep  and 
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excavated  foul  wlcev  opposite  to  the  centre  of  the  external  swelling,  covered 
with  a  brown  pulpy  slough.  The  gunis  are  turgid,  dark,  and  ulcerated ;  the 
saliva  is  mixed  with  putrescent  matters  ;  and,  as  the  ulceration  in  the  mouth 
extends,  the  sweUing  sloughs,  and  a  large,  dark,  circular-  gangrenous  cavity 
forms  in  the  cheek,  opening  through  into  the  mouth  ;  during  all  this  time 
the  child  suffers  little,  but,  as  the  disease  advances,  it  commonly  becomes 
drowsy,  and  at  last  dies  comatose.  Wlien  fully  developed,  this  affection  is 
most  fatiil.  RiUiet  and  Barthez  state  that  not  more  than  one  in  twenty  cases 
recovei-s. 

Trkatment.— The  treatment  is  that  of  hospital  gangrene.  The  slougliing 
mass  should  be  deeply  cauterised  with  nitric  acid,  but  not  with  the  actual 
cautery,  lest  the  cheek  be  destroyed  ;  the  mouth  should  be  syringed  with  the 
dilute  solution  of  the  chlorides  ;  and  the  system  supported  with  beef-tea,  wine, 
and  ammonia,  in  doses  proportioned  to  the  age  of  the  child.  After  the  cure  of 
the  disease,  the  cheek  may  be  deeply  cicatrised,  contracted,  and  rigid,  much  in 
the  same  way  as  after  a  biorn,  requiring  possibly  some  plastic  operation  in 
order  to  enable  the  child  to  open  its  mouth  properly. 

BOILS. 

A  JBcdl  is  a  hard  circumscribed  tumour  of  a  violet  or  purplish-red  colour, 
flattened,  though  somewhat  conical,  suppurating  slowly  and  imperfectly,  and 
always  attended  by  a  small  conical  central  slough  of  areolar  tissue  called  a 
core.  It  consists  of  an  inflammation  of  the  subcutaneous  areolar  tissue  and 
of  the  imder  surface  of  the  true  skin.  The  tension  and  hardness  accom- 
panying this  affection  render  it  extremely  painful  and  annoying  to  the  patient. 
It  is  most  commonly  seated  in  th.e  thick  skin  of  the  back,  the  neck,  or  the 
nates. 

Causes. — Boils  most  frequently  make  their  appearance  in  young  people,  but 
are  common  enough  at  all  ages,  and  are  usually  seen  either  in  very  plethoric  or 
in  very  enfeebled  constitutions,  often  following  some  of  the  more  severe  febrile 
diseases,  and  attending  convalescence  from  them.  In  other  cases,  the  system 
appears  to  have  fallen  into  a  cachectic  state,  often  without  any  evident  cause, 
and  this  terminates  by  a  critical  eruption  of  boils.  A  sudden  change  in  the 
habits  of  life,  as  from  sedentary  to  active  pursuits,  a  course  of  sea-bathing,  &c., 
will  also  occasion  them.  They  are  coimnonly  met  with  in  the  spring  of  the 
year,  but  may  occur  at  all  seasons,  and  are  occasionally  epidemic,  as  has  been 
the  case  during  the  last  few  years  in  London.  When  once  they  take  place 
they  are  often  extremely  tedious,  crop  after  crop  continuing  to  be  evolved.  In 
many  cases  they  must  be  looked  upon  as  salutary,  as  being  the  means  adopted 
by  nature  to  rid  the  patient  of  morbid  matters  that  are  sources  of  irritation  in, 
and  might,  if  retained,  become  sources  of  disease  to,  the  constitution.  Hence, 
after  an  outbreak  of  boils,  the  health  often  greatly  improves. 

Treatment. — The  Constitutional  Condition  of  the  patient,  on  which  the 
disease  is  dependent,  requires  to  be  carefully  attended  to.  No  one  remedy  is 
capable  of  curing  boils.  The  disease  is  the  result,  in  some  cases,  of  faulty  or 
defective  nutrition  ;  and  the  gradual  modification  and  improvement  of  those 
processes  that  are  subservient  to  it  are  necessary  before  the  local  eruptive 
affection  will  cease  to  appear.  In  other  instances,  it  appears  to  be  due  to 
want  of  proper  elimination  of  effete  materials  from  the  system.  Hence  less  is 
often  to  be  expected  from  medicines  in  these  cases,  than  from  a  general  regu- 
lation of  the  hygienic  condition  of  the  patient.  Nature  will  do  more  for  his 
recovery  than  art ;  and  the  utmost  that  the  practitioner  can  do  is  to  administer 
such  remedies  as  will  assist  in  the  improvement  of  Ms  constitutional  condition. 
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If  lie  be  debilitated  and  cachectic,  iron,  quinine,  Barsaparilla,  and  cod-liver 
oil ;  if  he  be  plethoric,  and  his  system  loaded,  purgatives,  salines,  and  liquor 
potassaj  will  be  appropriate.  In  the  one  case  an  abundant  nourishing  diet,  in 
the  other  case  a  sjDare  and  simple  one,  with  avoidance  of  stimulants,  will  be 
required. 

In  some  cases,  empirical  means  are  of  service.  Thus,  when  the  disease 
is  associated  with  pompholyx,  or  preceded  by  painful  vesicles,  arsenic  may 
be  of  benefit.  In  other  instances  yeast  or  charcoal  has  been  advantageously 
given. 

The  Local  Treatment  of  boils  is  simple.  When  they  are  forming,  the  most 
useful  dressing  is  a  warm  spirit  lotion  kept  applied  with  lint  and  oiled  silk- ; 
as  suppuration  comes  on,  a  linseed-meal  poultice,  either  simple  or  made  with 
port  wine,  may  be  advantageously  applied.  Most  commonly  the  boils  may  be 
allowed  to  break,  when  they  discharge  a  thick  pus,  together  with  the  central 
core,  thus  leaving  a  small  cavity  in  and  under  the  skin,  which,  however,  soon 
fills  up.  The  Surgeon  may  in  some  cases  find  it  necessary  to  open  them  by  a 
crucial  incision  when  they  are  large,  and  do  not  appear  disposed  to  break  of 
themselves.  "When  the  boil  commences  as  a  small  irritable  pustule,  it  may 
occasionally  be  kept  back  by  touching  the  point  of  this  Avith  nitrate  of  silver, 
or  with  a  satui-ated  solution  of  bicHoride  of  mercury. 

CAEBUNCLE. 

A  Carhuncle  consists  essentially  of  a  circumscribed  and  limited  inflammation 
of  the  subcutaneous  areolar  tissue,  rapidly  running  into  suppuration  and 
slough.  Indeed,  the  rapid  formation  of  pulpy  greyish  or  ash-coloured  sloughs 
of  the  areolar  tissue  is  characteristic  of  the  disease,  whether  resulting  from  the 
specific  nature  of  the  inflammation,  or  more  probably  from  the  strangulation  of 
the  parts  by  the  accumulation  of  serum  and  blood  consequent  on  violent 
inflammatory  action  in  parts  the  vitality  of  which  has  by  constitutional  de- 
pressing causes  been  previously  materially  lowered. 

Signs. — A  carbuncle  usually  begins  as  a  small  pointed  vesicle  situated  on  a 
hard  base  of  a  dusky  red  colour.  There  is  generally  from  the  first  a  hot,  burn- 
ing, stinging,  heavy  or  throbbing  pain  in  the  part,  out  of  proportion  to  the 
apparent  gravity  of  the  disease.  The  contents  of  the  vesicle  speedily  become 
puriform,  and  are  shed.  The  inflamed  base  then  rapidly  enlarges  as  a  flat, 
painful,  hard,  but  somewhat  doughy,  circumscribed  swelling  of  the  integuments 
and  subjacent  areolar  tissue.  The  swelling  is  of  a  dusky  red  hue,  slightly 
elevated,  but  never  loses  its  flattened  circular  shape  ;  as  it  iucreases  iu  size,  the 
skin  covering  it  assumes  a  purple  or  brownish-red  tint,  becomes  undermined, 
and  gives  way  at  several  points,  forming  openings  through  which  ash-grey  or 
straw-coloured  sloughs  appear,  and  from  which  an  unhealthy  purulent  dis- 
charge scantily  issues.  The  size  of  the  swelling  varies  from  one  to  six  inches 
in  diameter  ;  most  commoidy  it  is  about  a  couple  of  inches  across.  Carbuncles 
are  generally  met  with  on  the  posterior  part  of  the  trimk,  more  especially 
about  the  shoulders  and  the  nape  of  the  neck  ;  being  rarely  seen  anteriorly,  or 
on  the  extremities.  I  have,  however,  had  to  treat  very  large  carbuncles  situated 
on  the  abdomen,  and  have  met  with  them  on  the  shin,  forearm,  forehead,  lips, 
and  cheeks. 

The  Constitutional  Disturbance  attending  this  disease  is  always  of  the 
asthenic  type  ;  the  complexion  is  often  peculiarly  sallow  or  yellow,  the  pulse 
feeble,  and  tongue  loaded  ;  and  if  the  tumom-  be  large,  or  be  seated  on  the 
head,  a  fatal  termination  may  take  place,  the  patient  sinking  into  a  tyj'hoid 
state. 
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Causes— A  cai-buucle  xisuiilly  arises  Avitliout  any  assignable  local  exciting 
cause  ;  but  in  some  cases  it  is  evidently  directly  occasioned  by  the  introduction 
of  some  poisonous  matter  into  a  puncture  in  the  skin  or  a  hair-follicle.  In 
all  cases  it  is  associated  -with,  and  dependent  upon  a  disordered,  usually  a 
low,  state  of  the  constitution.  Any  condition  that  lowers  the  powers  of  the 
system  \nR  predispose  to,  and  may  at  last  occasion,  carbuncle.  Habitually 
bad  and  insufficient  food,  the  exhaustion  induced  by  chronic  wasting  diseases, 
as  diabetes,  albunmuu-ia,  &c.,  or  the  debility  resulting  from  acute  febrile  diseases 
—more  pai-ticularly  typhus— may  all  occasion  it.  Carbuncles  are  more  com- 
mon in  the  old  tliau  in  the  young,  and  in  men  than  in  women. 

Diagnosis.— This  aiiection,  with  many  poiuts  of  resemblance,  yet  differs 
from  boils  in  its  greater  size,  in  the  dusky  red  of  the  iaflamed  integument, 
in  its  broad  fiat  character,  and  in.  the  large  quantity  of  contained  slough  in 
proportion  to  the  small  amount  of  jDurulent  discharge,  as  well  as  in  the  con- 
ditions in  which  it  generally  occurs. 

The  Prognosis  in  carbuncle  vnll  depend  on  the  size  of  the  swelling,  on  its 
situation,  and  on  the  state  of  the  patient's  constitution,  more  particularly  on 
that  of  his  kidneys.  The  most  dangerous  carbuncles  are  those  that  are  large, 
and  situated  upon,  or  that  encroach  on,  the  scalp ;  in  fact,  the  more  this  struc- 
tm-e  is  involved  the  greater  the  danger.  If  the  constitution  be  good,  even 
these  may  be  recovered  from  ;  but  if  the  kidneys  be  unsound,  or  if  there  be 
chronic  saccharine  diabetes,  the  progress  of  the  disease  cannot  readily  be 
checked,  and  the  patient  will  usually  sink. 

Treatment. — The  Constitutional  Treatment  must  be  conducted  on  the  general 
principles  that  guide  us  in  the  management  of  low  and  sloughing  ruflammations. 
After  the  bowels  have  been  cleared  out,  the  patient  should  be  put  on  ammonia 
and  bark  if  much  depressed,  or  else  the  mineral  acids  and  quinine.  The  latter 
in  large  doses,  as  much  as  five  grains  every  four  hours,  is  often  of  great  service. 
Our  great  reliance  in  the  more  severe  forms  of  the  disease  is,  however,  in  the 
free  administration  of  dietetic  stimulants  and  good  nourishment.  The  best 
medicine  in  such  cases  is  undoubtedly  port  wine  or  porter,  given  as  freely  as 
the  patient  can  take  it.  The  mode  of  employment  of  stimulants  is  of  great 
importance  in  these  cases.  As  a  general  rule,  that  stimulant  will  agree  best 
to  which  the  patient  is  accustomed  during  health.  Beer  and  wine  should  not 
be  given  together,  but  either  will  go  well  -with  brandy.  In  addition  to  stimulants, 
good  and  abundant  nourishment  should  be  given  ;  meat,  if  the  patient  can 
digest  it ;  if  not,  soups,  such  as  strong  beef-tea,  essence  of  meat,  or  turtle-soup. 
The  brandy-and-egg  mixture  is  also  especially  serviceable. 

Local  Treatment. — In  the  very  early  stage  of  the  formation  of  a  carbuncle, 
when  the  disease  appears  as  a  small,  angiy,  poiuted  vesicle  situated  on  a  hard 
brawny  base,  the  further  progress  of  the  malady  may  often  be  completely 
arrested  by  opening  the  vesicle,  and  rubbing  its  interior  with  a  pointed  stick 
of  potassa  cum  cake  or  nitrate  of  silver.  If  the  carbuncle  have  attained  a 
somewhat  larger  size,  though  still  smaU,  the  wisest  plan  is  to  cover  it  vnth.  a 
piece  of  soap-plaster  spread  on  leather,  having  a  hole  cut  in  the  centre, 
through  which  the  pus  and  sloughy  matters  may  be  discharged.  Beyond 
this,  nothing  -will  be  required.  When  of  larger  size,  it  should  be  poulticed. 
In  these  cases  the  question  will  arise  as  to  whether  it  should  be  incised  or 
not ;  and,  if  incised,  in  what  way  the  operation  should  be  practised.  Some 
Surgeons  uniformly  adopt  incisions  ;  others  again,  with  equal  constancy,  reject 
them.  I  think  that  the  exclusive  employment  of  either  method  is  erroneous,  and 
that  the  most  successful  treatment  consists  in  alloAving  the  question  of  early 
incision  to  be  detennined  by  the  amount  of  tension  existing  in  and  around 
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the  carbuncle.  Should  the  parts  be  soft,  relaxed,  and  comparatively  painless, 
no  advantage  can  result  from  incision  ;  but,  on  the  other  hand,  if  the  tension 
be  considerable,  the  agony  gi-eat,  and  the  constitutional  disturbance  dependent 
on  both  proportionately  intense,  nothing  gives  such  immediate  relief,  local 
and  constitutional,  as  early  and  fi'ee  incision.  This  may  be  practised  in  two 
ways.  It  may  be  done  subcutaneously,  by  entering  a  long  bistoury  at  one 
side  of  the  carbuncle,  and  making  two  or  three  subcutaneous  sweeps  through 
the  inflamed  tissues  at  different  planes  in  depth.  Or  it  may  be  done  by  a  free 
crucial  cut,  carried  fairly  through  the  diseased  parts  into  the  healthy  tissues 
beyond  them.  By  either  method  the  constitutional  disturbance  accompanying 
and  resulting  from  the  extreme  tension  is  at  once  removed,  the  local  progress 
of  the  disease  is  checked,  and  extension  of  sloughing  by  strangulation  of  the 
tissues  is  prevented.  Should  recourse  not  have  been  had  to  early  incision  of 
the  carbimcle,  it  may  become  necessary  at  a  later  period,  in  order  to  prevent 
the  confinement  of  the  pus  and  slough.  Poultices  are  now  to  be  applied ; 
these  may  be  simply  of  linseed-meal  and  water,  or  they  may  be  made  more 
stimtdating  by  the  addition  of  port  wine,  yeast,  or  beer-groimds.  As  the 
sloughs  loosen,  they  should  be  separated';  and  the  granulating  surface  which  is 
left,  and  which  will  usually  be  found  to  be  sluggish  in  its  action,  should 
be  dressed  with  some  of  the  more  stimtdating  ointments,  such  as  those  of 
elemi,  resin,  or  balsam  of  Peru.  The  ulcer,  though  large,  will  when  thus 
treated  cicatrise  rapidly,  and  will  leave  but  a  smaU  scar. 
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EEYSIPELAS. 

Erysipelas  is  an  afi'ection  that  so  frequently  and  seriously  complicates  most 
other  surgical  diseases  and  injuries,  that  its  study  is  of  the  utmost  importance 
to  the  practical  Surgeon.  It  usually  manifests  itseK  as  a  peculiar  and  distinct 
form  of  inflammation  ;  as  much  so  as  any  of  the  other  varieties— the  adhesive, 
the  suppurative,  the  ulcerative,  or  the  gangrenous.  Erysipelas,  or,  as  it  may 
be  termed,  the  Erysipelatous  Infiammation,  including  all  those  varieties  of  this 
condition  that  are  usually  spoken  oft'  as  "  diffuse,"  has  a  remarkable  tendency 
to  spread  or  diffuse  itself  with  great  rapidity  by  continuity  of  surface,  to 
change  its  seat,  and  not  to  be  limited  by  any  adhesive  action.  It  may  extend 
itseK  over  any  continuous  surface  ;  the  skin,  the  areolar  tissue,  the  mucous 
and  serous  membranes,  and  the  Hning  membrane  of  arteries,  veins  and 
lymphatics,  are  aU  liable  to  be  affected  by  it.  Hence,  to  describe  it  merely  as 
a  cutaneous  disease,  as  has  often  been  done,  is  in  the  highest  degree  incorrect 
and  tmpMosophical,  and  evinces  a  very  limited  acquaintance  with  its  true 
nature.  It  simply  affects  the  skin  more  fi-equeutly  than  other  membranous 
surfaces,  because  the  skin  is  more  frequently  than  any  other  surface  in  the 
body  the  seat  of  woimds— the  most  common  exciting  cause  of  this  disease. 
Indeed,  not  only  must  we  look  upon  erysipelas  as  a  disease  that  may  affect 
any  surface,  external  or  internal,  but  we  must  consider  the  constitutional 
disturbance  that  takes  place  in  erysipelas  as  the  essential  morbid  condition. 
Tliis,  it  is  true,  is  usually  complicated  with  diffuse  inflammation  of  the 
integument  and  areolar  tissue,  and  then  constitutes  one  of  the  ordinary  forms 
of  erysipelas.    But  a  constitutional  fever  may  occiu-,  of  precisely  the  same  type 
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as  that  which  we  observe  to  precede  and  to  accompany  the  local  inflammation, 
wthout  any  such  complication.  This  I  had  special  occasion  to  observe  in  a 
very  fatal  outbreak  of  erysipelas  that  took  place  in  one  of  my  wards  some 
years  ago.  On  that  occasion,  all  the  cases  in  which  the  cutaneous  form  of 
erysipelas  appeai-ed  were  marked  by  severe  constitutional  distiu-bance,  attended 
by  much  gastro-intestinal  irritation.  But  precisely  the  same  type  of  general 
febrile  symptoms,  and  the  same  ii-ritation  of  the  stomach  and  bowels,  occurred 
in  patients  in  the  same  ward  in  whom  no  local  or  surface  evolution  of  the 
disease  took  place,  as  in  those  affected  by  the  ordinary  cutaneous  form  of 
it.  The  ti-ue  pathology  of  the  diffuse,  low,  or  erysipelatous  inflammations 
has  yet  to  be  made  out.  They  are  all  closely  connected  with  one  another, 
and  are  evidently  blood  or  constitutional  diseases,  under  whatever  name  they 
go.  The  similarity  of  causes,  of  effects,  and  of  constitutional  disturbance, 
makes  it  probable  that  they  are  all  essentially  dependent  on  one  common 
condition  of  the  blood  ;  and  that  the  particular  local  manifestation  that  occurs, 
whether  it  be  erysipelas,  phlebitis,  low  cellulitis,  or  diffuse  abscess,  is  secondary 
to  this,  and  perhajjs  in  some  degree  accidental. 

A  chief  characteristic  of  this  erysipelatous  fever  is  its  incompatibility  with 
the  localisation  of  any  inflammation  that  may  exist  at  or  occur  after  its  inva- 
sion ;  and  hence,  when  it  attacks  the  system,  it  causes  already  existing  inflam- 
mations to  assimie  a  diffuse  or  spreading  character,  extending  themselves  over 
any  siuface  on  which  they  hajDpen  to  be  situated.  It  is,  in  fact,  the  very 
antithesis  of  the  adhesive  inflammation ;  and  not  only  is  it  so,  but  it  is  antago- 
nistic to  that  process.  When  erysipelas  attacks  a  wound  in  which  this  process 
has  made  any  progress,  it  has  a  tendency  to  disorganise  the  already  deposited 
lymph,  to  open  up  the  wound,  and  to  lead  to  the  establishment  of  supjDiu'ative 
action  in  it.  It  is  especially  apt  to  cause  those  inflammations  to  spread 
which  have  not  already  been  localised,  by  the  deposit  of  adhesive  matter. 
Hence,  recent  woimds  are  more  liable  to  be  affected  by  it  than  old,  and  more 
especially  granulating  ones,  in  which  the  inflammation  has  already  taken 
on  a  plastic  character,  which  requires  to  be  overcome  before  the  diffuse  form 
can  set  in. 

The  constitutional  fever  in  erysipelas,  although  usually  at  first  of  the  sthenic 
form,  very  speedily  nms  into  an  asthenic  or  irritative  type,  presenting  in  severe 
cases  the  usual  typhoid  symptoms — a  quick  feeble  pulse,  brown  tongue,  pimgent 
hot  skin,  and  muttering  deliriiun.  The  disease  is  truly  an  affection  of  debility ; 
it  is  in  consequence  of  the  want  of  a  sufl&cient  degree  of  power  in  the  part,  or  in 
the  system,  for  the  deposit  of  plastic  matter,  and  the  limitation  of  the  inflam- 
mation by  this,  that  the  local  affection  spreads  itself  rmchecked  along  the 
surface  it  invades.  The  tendency  that  invariably  exists  in  erj^sipelas  to  the 
occurrence  of  sloughing  and  suppiu'ation  of  the  affected  tissues,  is  a  further 
indication  of  the  asthenic  and  low  character  of  the  disease.  This  view  of  the 
nature  of  the  constitutional  disturbance  in  erysipelas  is  of  great  importance  in 
reference  to  the  treatment  of  the  disease,  as  it  demonstrates  the  necessity  of  not 
lowering  the  patient's  powers  too  much  during  the  early  period  of  the  affection, 
when  it  often  temporarily  assumes  a  truly  sthenic  character. 

Erysipelas  is  especially  apt  to  become  complicated  with  low  visceral  inflam- 
mation ;  the  membranes  of  the  brain,  the  bronchi  and  the  limgs,  or  the  gastro- 
intestinal mucous  surface,  are  commonly  implicated  in  this  way ;  and  it  is  often 
through  these  complications  that  death  results. 

Causes.— Erysipelas  may  occur  wthout  any  external  wound,  injury,  or  lesion 
of  any  kind,  being  occasioned  by  some  external  agency,  such  as  cold  acting  in- 
juriously on  a  system  previously  disposed  to  its  occurrence  by  habitual  derano-e- 
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ment  of  liealtli.  Or  it  may  be  directly  excited  by  the  infliction  of  a  wound  in 
an  individual  who  is  either  strongly  predisposed  to  its  occurrence  by  previous 
constitutional  derangement,  or  who  is  after  the  receipt  of  this  injury  exposed  to 
circumstances  that  favour  the  development  of  the  disease.  Erysipelas  may  be 
predisposed  to  by  two  distinct  sets  of  causes  :  1.  Those  that  are  intrinsic  to  the 
patient — that  are  constitutional,  dependent  upon  the  state  of  his  general  health  ; 
and  2.  Those  that  are  extrinsic — those  conditions  of  life  to  which  he  has  habitu- 
ally been  exposed,  or  by  which  he  is  surrounded  after  the  injury  or  operation 
to  which  he  has  been  subjected. 

1.  Intrinsic  Causes. — The  great  predisposing  cause  of  erysipelas  is  to  be  sought 
for  and  ■will  be  found  in  a  want  of  attention  to  those  hygienic  conditions  that  are 
necessary  for  the  maintenance  of  health  or  that  should  surroiuid  a  patient ;  and 
is  one  of  the  penalties  inflicted  by  nature  on  those  who  neglect  those  prime 
rec|uisites  of  health — temperance  and  cleanliness,  or  who  are  incapable  of  ob- 
taining good  food  and  pure  air.  Were  the  laws  of  hygiene  attended  to  as  they 
should  be,  erysipelas  and  the  allied  difi'use  inflammations  would  scarcely  be  met 
with  in  surgical  practice.  Some  persons  appear  to  be  naturally  predisposed  to 
erysipelas  to  so  great  a  degree,  that  the  application  of  cold,  or  slight  stomach- 
derangement,  or  a  trivial  superficial  injury,  may  excite  it.  This  predisposition  is 
most  generally  acquired  by  habitual  derangement  of  health,  and  is  especially 
induced  by  any  of  the  depressing  causes  of  disease,  such  as  over-fatigue,  anxiety 
of  mind,  night-watching,  and  habitual  disregard  of  hygienic  rules  as  to  diet, 
exercise,  air,  &c.  The  habit  of  body,  however,  in  wliich  erysipelas  is  most 
frequently  met  with  as  a  consequence  of  very  trivial  exciting  causes,  is  that 
which  is  induced  by  the  habitual  use  of  stimulants  to  excess.  It  is  more 
especially  in  that  state  of  the  system  characterised  by  an  admixture,  as  it  were, 
of  irritabnity  and  of  debility,  in  which  no  plastic  lymph  is  deposited  as  the 
result  of  inflammation,  but  in  which  this  condition  is  followed  by  a  rapid 
tendency  to  the  formation  of  pus  and  slough,  and  to  extension  of  disease  in  a 
diffuse  form,  that  erysipelas  is  so  very  readily  induced.  This  condition  of  body 
is  met  with  amongst  the  labouring  poor,  as  the  result  of  the  privation  of  the 
necessaries  of  life,  conjoined  with  the  habitual  over-use  of  stimulants  and  ex- 
posure to  the  various  depressing  causes  of  disease,  arising  fi'om  bad  food,  impure 
air,  &c.  Amongst  the  wealthier  classes  it  occurs  as  a  consequence  of  high  living, 
want  of  exercise,  and  general  indulgence  in  luxurious  and  enervating  habits, 
leading  to  imperfect  depuration  of  the  blood,  in  consequence  of  which  that 
fluid  is  loaded  with  effete  materials. 

Some  diseased  states  of  the  blood  appear  to  predispose,  in  the  highest  degree, 
to  the  supervention  of  erysipelas.  This  is  especially  the  case  in  diabetes,  and 
in  granular  disease  of  the  kidneys  attended  by  albumiauria.  As  a  consequence 
of  renal  disease,  erysipelas  wiU  occur  idiopathically,  or  from  the  most  trivial 
causes ;  a  scratch,  the  sting  of  an  insect,  or  any  of  the  minor  operations  in 
surgery,  more  especially  about  the  lower  part  of  the  body,  wiU.  occasion  it. 
And  not  only  is  it  readily  induced  in  tliis  way,  but  it  wiU  extend  in  an  uncon- 
trollable manner  in  these  states  of  the  system,  and  wiU  often  assume  a 
gangreneous  form,  there  being  apparently  in  them  an  utter  want  of  limiting  or 
reparative  power  in  any  inflammation,  however  set  up.  So  also  persons  of  a 
gross  and  plethoric  habit  of  body,  with  a  tendency  to  gout,  are  predisposed  to 
the  occurrence  of  erysipelas.  The  blood-degeneration  that  occurs  as  a  conse- 
quence of  malignant  disease  peculiarly  disposes  to  erysipelas,  which  accordingly 
more  frequently  takes  iDlace  after  operations  on  persons  having  such  diseases 
than  after  the  removal  of  simple  tumours. 

Persons  whose  nervous  systems  are  habitually  depressed,  the  semi-idiotic 
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and  idiotic  for  instance,  are  very  prone  to  low  diffuse  and  sloughing  inflamma- 
tions of  an  erysipelatous  form. 

2.  Extrinsic  Causes —Amongst  the  circumstances  that  surround  the  patient, 
and  that  tend  to  the  production  of  this  disease,  season  of  the  year  and  atmo- 
spheric changes  exercise  a  marked  influence.  Not  only  is  erysipelas  much 
more  frequent  in  the  spring  and  autunin  than  at  other  seasons  of  the 
year,  but  we  not  im  frequently  find  it  coming  on  suddenly  on  the  setting-in 
of  cold  easterly  winds,  or  on  the  occurrence  of  sudden  atmospheric  vicissitudes. 
So  also  eiysipelas  often  assumes  an  epidemic  character,  as  the  result  of  those 
peculiar  but,  at  present,  inexplicable  conditions  of  the  atmosphere,  in  which 
disease  generally  assiunes  a  low  ty^Q,  and  in  wliich  epidemic  catarrhs,  influenza, 
phlebitis,  and  other  allied  affections,  prevail.  Epidemic  erysipelas  is  almost 
invariably  of  a  low  form,  and  is  very  commonly  associated  with  some  peculiar 
train  of  visceral  complications  that  distinguishes  the  particular  outbreak  of 
the  disease. 

But  not  only  is  erysipelas  epidemic  ;  it  is  also  contagious.  The  contagion  of 
erysipelas,  after  having  been  repeatedly  denied,  can  I  think  no  longer  be  con- 
tested. Travers,  Copland,  Bright,  Nimneley,  and  others,  have  adduced  cases  in 
proof  of  its  contagious  character ;  and  instances  have  repeatedly  fallen  under 
my  own  observation,  iu  which  erysipelas,  often  unfortunately  of  a  fatal  form, 
has  been  communicated  to  the  servants,  nurses,  or  relatives  of  patients  affected 
by  it.  A  remarkable  proof  of  the  contagious  nature  of  erysipelas  occurred  in 
the  winter  of  1851,  in  one  of  my  wards  at  University  College  Hospital.  The 
hospital  had  been  free  from  any  cases  of  the  kind  for  a  considerable  time,  when, 
on  the  15th  of  January,  at  about  noon,  a  man  was  admitted  under  my  care  with 
gangrenous  erysipelas  of  the  legs,  and  placed  in  Brimdrett  Ward.  On  my  visit 
two  hours  after  his  admission,  I  ordered  him  to  be  removed  to  a  separate  room, 
and  directed  the  chlorides  to  be  fr-eely  used  in  the  ward  from  which  he  had 
been  taken.  Notwithstanding  these  precautions,  however,  two  days  after  this, 
a  patient,  from  whom  a  necrosed  portion  of  ilium  had  been  removed  a  few 
weeks  previously,  and  who  was  lying  in  the  adjoining  bed  to  that  in  which  the 
patient  with  the  erysipelas  had  been  tem^Dorarily  placed,  was  seized  with 
erysipelas,  of  which  he  speedily  died.  The  disease  then  spread  to  almost 
every  case  in  the  ward,  and  proved  fatal  to  several  patients  who  had  recently 
been  operated  upon.  In  several  instances  patients  were  affected  with  the 
constitutional  symptoms  without  any  appearance  of  local  inflammatory  action, 
but  characterised  by  the  same  gastro-intestinal  irritation  that  marked  the 
other  cases. 

Erysipelas  may  not  only  spread  in  this  way  from  patient  to  patient,  but  any 
diffuse  inflammation,  as  phlebitis,  inflammation  of  the  absorbents,  low  or  puer- 
peral peritonitis,  and  pyoemia,  may  give  rise  to  external  erysipelas,  and  in  its 
turn  be  occasioned  by  it — a  strong  argument  in  favour  of  the  allied  nature  of 
aU  these  affections.  Then,  again,  the  contact  of  dead  or  putrescent  animal  matters 
with  recent  wormds  may  occasion  it.  In  this  way  the  disease  is  not  unfrequently 
originated  in  hospitals  by  dressers  going  direct  from  the  dead-house,  and  especi- 
ally from  the  examination  of  the  bodies  of  those  who  have  died  of  diffuse  in- 
flammation, to  the  bedside  of  patients  without  taking  sufficient  care  to  wash 
their  hands  or  change  their  clothes.  For  this  reason  also  it  is  of  great  conse- 
quence that  the  same  instruments  be  not  used  for  practising  operations  on  the 
dead,  and  performing  them  on  the  living  body.  Overcrowding  of  hospitals,  and 
want  of  proper  ventilation  in  wards  or  rooms,  are  fertile  sources  of  erysipelas,  and 
of  tlie  allied  low  inflammations ;  in  fact,  I  believe  that  an  outbreak  of  erysipelas 
might  at  any  time  be  induced  in  this  way. 
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The  principal  Exciting  Cause  of  erysipelas  is  certainly  the  presence  of  a 
loound.  It  is  chiefly  recent  wounds,  however,  that  are  affected  by  it ;  when 
once  the  adhesive  or  suppurative  inflammation  is  set  up,  the  wound  is  not  so 
liable  to  take  it  on  unless  it  be  in  bad  constitutions,  the  formation  of  limiting 
fibrine  appearing  to  lessen  the  liability  to  the  occiuTence  of  the  disease.  When 
erysipelas  is  epidemic,  it  is  well  for  the  Sui'geon  not  to  perform  any  operation 
that  can  conveniently  be  postponed  until  it  is  less  rife  ;  and  in  no  case  should 
a  patient  on  whom  an  operation  has  recently  been  performed  be  put  in  a  neigh- 
bouring bed  to  a  case  of  erysipelas,  or  even  in  the  same  ward.  The  size  of  the 
wound  has  little  influence  on  the  occurrence  of  erysipelas,  which  takes  place  as 
readily  from  a  small  as  from  a  large  one.  But  although  the  mere  size  of  a 
wound  does  not  influence  the  liability  to  the  occurrence  of  erysipelas  ia  it,  which 
will  as  readUy  foUow  a  pimcture  as  an  amputation  wound,  yet  its  character 
does.  Thus,  lacerated  wounds  are  much  more  liable  to  be  followed  by  erysipelas 
than  clean-cut  incisions.  And  the  depth  of  the  wound  influences  in  an  impor- 
tant manner  the  severity  of  the  erysipelas,  which  is  more  intense  in  those 
injuries  that  penetrate  the  fasciae,  even  though  this  be  cut  to  a  very  limited  extent, 
when  the  disease  may  spread  widely  and  fatally  through  the  deeper  subapo- 
neurotic and  intermuscular  planes  of  areolar  tissue.  Injuries  about  the  head 
and  hands  are  those  that  are  most  liable  to  be  followed  by  this  disease. 

But,  though  we  must  constantly  bear  in  mind  the  constitutional  natirre  of 
erysipelas,  it  will  be  more  convenient  and  practical  to  describe  it  as  it  aflfects 
different  tissues  and  organs.  With  this  view,  Ave  may  divide  it  primarily  into 
External  and  Internal  Erysipelas. 

EXTERNAL  ERYSIPELAS. 

By  External  Erijsvpelas  is  meant  that  variety  of  the  disease  which  affects  the 
skin  and  subcutaneous  areolar  tissue.  This  form  of  the  affection  has  been  des- 
cribed with  an  absiird  degree  of  minuteness,  so  far  as  the  transitory  and 
accidental  characters  of  its  duration,  shape,  and  ajjpearance  are  concerned,  by 
many  of  the  writers  on  the  Diseases  of  the  Skin  ;  who,  in  their  anxiety  to 
record  minute  and  often  accidental  shades  of  difference  in  appearance,  have 
entirely  lost  sight  of  the  true  nature  of  the  disease.  The  division  adopted  by 
Lawrence  into  the  Simple,  the  CEdematous,  and  the  Phlegmonous  forms,  is  a 
practical  arrangement  that  is  commonly  adoj)ted  by  Surgeons.  I  prefer,  how- 
ever, and  shall  adopt,  the  division  made  by  Nunneley  in  his  very  excellent  work 
on  Erysipelas,  as  founded  on  the  true  pathology  of  the  affection.  He  aiTanges 
external  erysipelas  under,  1.  the  Cutaneous ;  2.  the  Cellulo-cutaneous  ;  and,  3. 
the  Cellular  varieties. 

1.  Cutaneous  Eetsipelas  is  the  slightest  form  of  the  disease,  implicating 
merely  the  skin ;  it  comprises  many  of  the  species  of  erythema  of  different 
writers,  and  corresponds  to  the  simple  erysipelas  of  Lamence. 

Local  Signs. — A  patient  is  seized  with  rigors,  alternate  chills  and  flushes, 
followed  by  headache,  nausea,  a  quick  pulse,  a  coated  tongue,  and  hot  skin  ;  in 
from  twenty-four  to  forty-eight  hours  the  rash  appears,  though  sometimes  it 
comes  out  simultaneously  with  the  constitutional  disturbance.  If  there  be  a 
wound,  the  secretions  of  tliis  dry  up,  and  the  mai-gins  become  slightly  swollen, 
and  affected  by  the  red  blush.  If  the  disease  occur  idiopathically  Avithout  a 
wound,  it  most  commonly  appears  upon  the  face,  next  upon  the  legs,  and  lastly 
upon  the  trunk.  The  rash  is  of  a  uniform  but  vivid  rosy  red  hue,  sometimes 
becoming  dusky,  and  always  disappearing  on  pressure  ;  it  usually  fuses  away 
into  the  colour  of  the  healthy  skin,  but  is  sometimes  distinctly  margined.  It 
is  accompanied  by  some  slight  ccdematous  swelling,  which  is  often  consider- 
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able  where  the  areolar  tissue  is  loose,  as  in  the  eyelids  and  scrotum,  and  there 
is  usually  a  stiff  bimiing  sensation  in  the  part.  Vesicles  or  blebs  often  form, 
containing  a  clear  but  hot  serum,  which  speedily  becomes  tiu'bid,  and  dries 
into  brawiy  desquamation.  The  redness  may  spread  rapidly  along  the  limb 
or  trunk,  or,  if  the  face  be  affected,  may  travel  quickly  from  one  side  to  the  other, 
causing  such  swelling  of  the  eyelids  as  to  close  them,  and  giving  rise  to  much 
tensive  pain  in  the  ears.  Sometimes  the  disease  disappears  in  one  part  of  the 
body,  reappearing  in  another.  Tliis,  which  is  the  erratic  erysipelas,  is  often  a 
dangerous  form  of  the  affection,  occiu-ring  in  advanced  stages  of  pyajmia,  and 
indicating  the  approach  of  death.  In  these  varieties  of  idiopathic  erysipelas, 
Arnott  states  that  the  fauces  are  always  involved.  Tliis  affection  usually 
disappears  without  inducing  any  serious  mischief  in  the  pai-t  affected,  but  in 
some  cases  abscesses  form,  more  especially  in  the  loose  areolar  tissue  of  the 
neck  and  of  the  eyelids.  In  other  cases,  oedema  of  the  part  continues,  with  some 
irritability  and  redness  of  the  skin  and  jDeeling  of  the  cuticle ;  and  in  some  rare 
cases  the  simple  erysipelas  seems  to  take  on  a  gangrenous  or  sloughing  character, 
especially  about  the  iimbiliciis  and  genitals  of  young  children. 

The  Constitutional  Symjptoms  of  the  cutaneous  or  simple  erysipelas  present 
every  variety  between  the  sthenic  and  asthenic  forms  of  inflammatory  fever. 
When  the  disease  occm-s  in  London,  it  certainly  most  frequently  assumes  a  low 
type.  There  is  also  in  most  cases  a  good  deal  of  derangement  of  the  digestive 
organs  ;  the  tongue  being  much  coated,  with  tenderness  about  the  epigastrium, 
dark  offensive  evacuations,  and  not  rmfreqtiently  diarrhcBa.  When  the  scalp  is 
affected,  severe  headache,  with  symptoms  of  cerebral  inflammation,  are  com- 
monly met  with.  Most  freqirently  recovery  takes  place  by  the  gradual  subsi- 
dence of  the  symptoms  ;  this  form  of  the  disease  seldom  proving  fatal  imless 
the  scalp  be  affected,  and  the  brain  consequently  implicated. 

2.  Cellulo-cutaneous  or  Phlegmonous  Erysipelas  differs  from  the  last- 
variety  in  the  degree  of  inflammation,  and  in  the  depth  to  wliich  the  tissues  are 
affected.  The  intensity  of  this  form  of  inflammation  is  such  as  invariably  to 
terminate,  if  left  to  itself,  in  diffused  suppuration  and  sloughing  of  the  tissues. 
In  depth  it  invariably  extends  to  the  subcutaneous  areolar  tissue,  and,  though - 
generally,  bounded  by  the  fasciae  lying  beneath  this,  not  unfrequently  im- 
plicates them  if  they  have  been  opened  up,  extending  to  the  intermuscular 
areolar  planes,  the  sheaths  of  the  tendons,  and  other  deep  structures  of  the 
limb  or  part. 

Local  Signs. — The  cellulo-cutaneous  or  phlegmonous  erysipelas  is  ushered  in 
by  the  ordinary  symptoms  of  inflammatory  fever,  accompanied  or  followed  by 
the  signs  of  severe  inflammation  in  the  part  affected.  The  redness  is  uniform, 
of  a  deep  scarlet  hue,  and  pretty  distinctly  boimded  ;  the  pain  is  fi-om  the  fii-st 
pungent  and  burning,  though  it  may  soon  assume  a  throbbing  character  ;  the 
swelling,  at  first  soft,  diffused,  and  admitting  of  distinct  pitting,  soon  increases, 
and  becomes  tense  and  brawny,  the  skin  being  evidently  stretched  to  its  full 
extent,  and  the  Umb  appearing  perhaps  to  be  double  its  natural  size.  Large 
vesications  or  blebs  containing  sero-puruleut  fluid,  sometimes  of  a  sanious  tinge, 
make  their  appearance  in  many  cases.  This  is  the  condition  that  usually  con- 
tinues up  to  the  sixth  or  eighth  day  after  the  invasion  of  the  disease,  duiing  the 
whole  of  which  time  the  constitutional  symptoms  have  presented  the  ordinary 
type  of  sthenic  inflammatory  fever  ;  about  this  time,  however,  a  change  com- 
monly takes  place,  either  for  better  or  worse.  If,  imder  the  influence  of  projDer 
treatment,  and  in  a  tolerably  healthy  constitution,  the  inflammation  subside, 
resolution  takes  place,  with  a  gradual  abatement  of  all  the  sjanptoms.  If, 
however,  as  usually  happens,  the  disease  run  on  to  more  or  less  slougliing  or 
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suppuration  of  the  part,  no  increase  of  the  swelling,  pain,  or  redness  takes 
place,  but,  on  the  contrary,  some  diminution  of  these  signs  may  occur-,  giving 
rise  to  an  apparent,  though  deceptive,  amendment  in  the  patient's  condition. 
The  skin  becomes  darkly  congested,  and  the  part,  instead  of  being  tense  and 
brawny,  has  a  somewhat  loose,  soft,  and  boggy  feel,  communicating  a  semi- 
fluctuating,  doughy  sensation  to  the  fingers.  This  change  from  a  tense  brawny 
state  to  a  semi-prilpy  condition  is  indicative  of  the  formation  of  pus  and  slough 
beneath  the  integiunent,  and  should  always  be  anxiously  watched  for  by  the 
Surgeon.  It  must  be  remembered  that  it  occurs  without  any  material  change 
in  the  size,  the  colour,  or  the  general  appearance  of  the  part,  but  can  only  be 
detected  by  careful  palpation  of  it ;  hence  the  Surgeon  must  daily  examine 
with  his  own  fingers  the  state  of  the  parts  inflamed,  and  neither  trust  to  the 
reports  of  others,  nor  to  the  general  appearance  of  the  diseased  structures,  for 
the  probable  condition  of  the  subjacent  tissues.  If  an  incision  be  now  made  into 
the  affected  part,  the  areolar  membrane  vnll  be  found  loaded  with  an  opalescent 
fluid  distending  its  cells,  but  not  flowing  from  the  wound  ;  the  retention  of  this 
fluid  in  the  areolar  tissue  gives  a  gelatinous  appearance  to  the  sides  of  the 
incision,  which  rapidly  degenerate  into  slough  and  pus.  If  the  alteration  in 
structure  have  advanced  to  a  stage  beyond  this,  the  areolar  tissue  ■will  be  found 
to  have  been  converted  into  dense  masses  of  slough,  lying  in  the  midst  of  thin 
and  imhealthy  ichorous  pus ;  these  have  not  inaptly  been  compared  in  appearance 
to  masses  of  decomposed  tow,  of  wet  chamois  leather,  or  to  the  membranes  of  a 
foetus  a  few  months  old.  Whilst  these  changes  are  going  on  below  the  surface, 
the  skin,  at  first  congested,  becomes  somewhat  paler,  and  assumes  a  white  or 
marbled  appearance,  rapidly  running  into  black  sloughs,  and  being  undermined  to 
an  immense  extent  by  large  quantities  of  broken  up  areolar  tissue  and  of  ill-con- 
ditioned pus,  without  any  appearance  of  pointing,  however  extensive  the  subcu- 
taneous mischief  maybe.  These  destructive  changes  expose  muscles,  fasciae,  and 
blood-vessels,  and  may  induce  necrosis  of  the  bones  or  destroy  the  joints.  They 
occur  most  readily  in  those  parts  of  the  body  that  possess  the  lowest  degree  of 
vitality,  and  hence  are  more  common  in  erysipelas  of  the  legs  than  in  the  same 
affection  of  the  scal^j.  If  the  patient  recover,  there  will  be  tedious  cicatrisation 
of  the  deep  cavities  that  are  left,  or  considerable  oedema,  often  of  a  solid  cha- 
racter, a  kind  of  false  hypertrophy  of  the  part,  which  may  continue  for  some 
considerable  time.  In  other  cases,  again,  there  may  be  such  extensive  local 
destruction  or  gangrene  of  the  soft  tissues,  with  exposure  and  death  of  the 
bones  or  suppuration  of  the  joints,  that  amputation  of  the  limb  may  be  required 
as  a  means  of  saving  the  patient's  life.  No  operation  of  this  kind,  however, 
should  ever  be  practised  for  the  consequences  of  erysipelas,  unless  these  be 
strictly  localised,  with  no  tendency  to  spread,  nor  until  specific  constitutional 
fever  has  been  completely  removed,  except  such  as  is  of  a  hectic  character,  and 
dependent  on  the  exliausting  influences  of  the  supj)uration  and  disorganisation 
of  the  tissues. 

During  the  progress  of  these  local  changes,  the  Constitutional  Symplons  have 
assumed  corresponding  modifications.  At  first  of  an  active  inflammatory 
character,  the  fever,  when  suppui-ation  and  sloughing  have  set  in,  often  sud- 
denly assumes  an  asthenic  fonn  ;  although  in  some  cases  there  is  no  diminution 
in  the  severity  of  the  symptoms,  until,  after  an  attempt  for  a  few  days  to  bear 
up  against  the  exliausting  influence  of  the  disease,  the  constitution  gradually 
gives  way  and  death  speedily  supervenes.  If  the  patient  survive  the  stage  of 
sloughing,  and  if  the  discharge  continue  abundant,  hectic,  with  diarrhoea, 
gastro-intestinal  irritation,  metastatic  abscesses,  or  pya;mia,  may  carry  him  oft'. 
If  recovery  eventually  take  place,  it  may  be  at  the  expense  of  a  constitution 
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impaired  aiul  shattered  for  yeai-s.  This  disease  is  most  dangerous  in  the  old 
and  iufu-ui,  or  in  young  children.  The  immediate  danger  is  always  greatest 
when  the  head  is  affected,  from  the  extension  of  the  disease  to  the  membranes 
of  the  brain,  and  the  supervention  of  erysipelatous  arachnitis.  The  remote 
danger  fi-om  the  effects  of  suppm-ation,  necrosis,  and  inllammation  of  the  joints, 
is  greatest  when  the  lower  extremities  are  the  seat  of  erysipelas. 

A  variety  of  the  cellulo-cutaueous  erysipelas  has  been  described  as  CEdematous 
JEiysipelas.  By  this  is  meant  not  merely  the  effusion  into  the  areolar  tissue 
which  occurs  in  all  the  varieties  of  the  disease,  but  a  peculiar  form,  specially 
marked  by  oedema  of  the  areolar  tissue,  with  less  inflammation  of  the  skin 
than  usual.  There  is  much  swelling,  which  pits  deejjly,  with  but  little  pain  or 
tension,  and  but  moderate  redness  of  the  skin ;  the  constitutional  symptoms 
are  less  marked  than  in  the  other  varieties  of  the  disease  ;  it  is  principally  met 
with  in  old  people,  or  in  persons  of  a  droj)sical  tendency,  in  whom  it  occui's 
especially  about  the  legs,  scrotiun,  or  labia,  sometimes  giving  rise,  by  the 
effusion  of  a  sero-plastic  fluid,  to  permanent  and  solid  enlargement  of  these 
parts. 

3.  Cellular  Erysipelas,  or,  as  it  is  often  termed,  Diffuse  Inflammation  of  the 
Cellular  Tissue,  or  Cellulitis,  has  been  particularly  described  by  Duncan,  Arnott, 
Lawrence,  and  Nunneley.  It  always  ai'ises  from  a  -wound  or  injury,  often,  how- 
ever, of  an  apparently  trivial  character,  and  most  commonly  affects  the  subcu- 
taneous areolar  membrane,  though  occasionally  it  extends  to  the  subaponeurotic 
tissue,  and  then  is  a  more  severe  and  dangerous  affection.  Though  commonly 
arising  as  a  consequence  of  ordinary  injuries,  it  is  especially  apt  to  follow  those 
in  which  there  has  been  any  inoculation  of  animal  poisons,  as  dissection- 
wounds,  the  stings  of  insects,  and  the  bites  of  venomous  reptiles.  In  whatever 
way  arising,  it  is  characterised  by  the  rapidity  and  extent  of  the  sloughing  oi' 
the  affected  tissue,  and  by  great  depression  of  the  powers  of  the  constitution. 
That  the  diffuse  inflammation  of  the  areolar  tissue,  whether  it  be  limited  to  a 
finger,  or  implicate  the  areolar  membrane  of  half  the  body,  is  a  variety  of  ery- 
sipelas affecting  this  membrane  primarily,  and  the  skin  secondarily,  there  can 
be  no  doubt.  The  points  of  resemblance  between  cellulitis  and  erysipelas  have 
been  well  shown  by  Nunneley.  Not  only  are  the  local  effects  precisely  the 
same  in  the  two  diseases — the  same  swelling,  tension,  infiltration  of  pus,  and 
formation  of  gangrenous  shreds  and  sloughs  ;  but  the  constitutional  symptoms, 
though  differing  perhaps  in  degree,  present  no  variety  as  to  character.  The 
results  also  are  identical,  there  being  the  same  local  impairment  of  structure, 
the  same  tendency  to  involve  parts  at  a  distance,  and  to  the  formation  of  secon- 
dary abscesses.  So  also  these  two  diseases  occiu-  in  the  same  constitutions,  in 
the  same  states  of  the  atmosphere,  and  in  the  same  situation  ;  one  form  of  dis- 
order may  produce  the  other  ;  and,  lastly,  the  same  treatment  is  required  for 
both  affections. 

Local  Signs. — These  are  great  swelling,  tension,  and  pain  in  the  limb,  which 
feels  brawny  in  some  parts,  cedematous  in  others.  The  sldn,  which  is  slightly 
reddened  in  patches,  has  a  mottled  appearance,  and  speedily  runs  into  blackish 
sloughs.  The  extent  to  which  the  disease  may  spread  varies  greatly  ;  when 
once  it  has  set  in,  it  commonly  runs  rapidly  up  the  whole  of  a  limb,  extending 
also  to  the  sides  of  the  trunk  ;  in  other  cases,  its  violence  appears  to  be  princi- 
pally expended  at  a  distance  from  the  seat  of  injury ;  thus,  in  a  case  of  a 
punctiired  wound  of  the  finger,  the  diffuse  inflammation  may  principally  take 
place  in  the  extended  planes  of  areolar  tissue  about  the  axilla  and  sides  of  the 
chest.  It  is  important  to  bear  in  mind  that  this  form  of  erysipelas  sometimes 
affects  the  internal  planes  of  areolar  tissue.    This  may  happen,  for  instance,  in 
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the  fascias  of  the  pelvis  after  lithotomy,  or  in  the  anterior  mediastinum  after 
operations  at  the  root  of  the  neck.  The  sloughing  often  occurs  with  remarkable 
rapidity  in  the  course  of  tliirty-six  or  forty-eight  hours,  the  areolar  membrane 
being  broken  down  into  ill-conditioned  pus  and  slireddy  sloughs,  more  especially 
when  the  disease  has  resulted  from  the  inoculation  of  an  animal  poison.  Death 
may  in  such  cases  occur  in  two  or  three  days  ;  in  other  instances,  again,  several 
weeks  elapse  before  a  fatal  result  declares,  itself. 

The  Constitutional  Symptoms  are  those  of  asthenic  fever  in  the  most  marked 
degree  ;  a  quick  and  feeble  pulse,  brown  tongue,  and  muttering  deUrium,  being 
early  concomitants  of  this  affection. 

Diagnosis. — The  diagnosis  of  the  various  forms  of  erysipelas  is  generally 
easily  made.  From  the  exanthemata,  it  is  distinguished  by  the  character  of  the 
eruption,  its  limited  extent,  and  usual  complication  with  injury.  From  inflam- 
mation of  the  veins  or  of  the  absorbents,  the  diagnosis  is  not  always  so  easy,  more 
especially  as  the  two  conditions  frequently  co-exist.  If  it  be  a  vein  that  is 
inflamed,  the  general  absence  of  cutaneous  redness,  the  existence  of  a  hard 
round  cord,  and  the  tenderness  along  the  course  of  the  vessel,  are  sufficient  to 
establish  the  diagnosis.  In  inflammation  of  the  absorbents,  the  redness  will  be 
found  not  to  be  uniform,  but  to  consist  of  a  number  of  small  and  separate  red 
streaks,  running  in  the  direction  of  the  lymphatics,  and  affecting  the  glands 
towards  which  they  course.  These  two  affections,  however — erysipelas  of  the 
skin  and  inflammation  of  the  absorbents — are  almost  invariably  conjoined  ; 
hence  a  definite  diagnosis  is  not  of  much  importance. 

Prognosis. — The  prognosis  in  any  case  of  erysipelas  depends  on  a  variety  of 
circumstances.  The  forjii  of  the  disease  influences  greatly  the  result  j  the 
cutaneous  variety  being  attended  with  least  danger,  the  cellular  with  the  most. 
The  traumatic  is  more  dangerous  than  the  idiopathic  form.  Much,  however, 
dejjends  on  other  circumstances,  such,  for  instance,  as  the  seat  of  the  affection; 
that  attacking  the  head  and  lower  limbs  being  the  most  dangerous  ;  encepha- 
litis being  apt  to  ensue,  when  the  head  is  affected.  When  the  legs  are  exten- 
sivelj'-  implicated,  sloughing  of  the  skin  and  areolar  tissue,  with  denudation  of 
the  bones  and  destruction  of  the  joints,  may  occur.  The  disease,  in  all  its 
forms,  is  most  dangerous  at  either  of  the  extremes  of  life.  The  previous  state  of 
health  of  the  patient  also  influences  greatly  the  result.  If  the  constitution  be 
sound,  veiy  extensive  mischief  may  be  recovered  from  ;  if,  on  the  other  hand, 
it  be  depressed  or  broken  by  want  of  the  necessaries  of  life,  by  fatigue,  over 
exertion,  or  indulgence  in  stimulants,  a  very  slight  amount  of  disease  may 
probably  prove  fatal.  The  most  dangerous  complication  of  erysipelas,  and  one 
which  when  it  exists  almost  precludes  the  hope  of  recovery,  is  a  granular  state 
of  the  kidneys  with  albuminuria.  I  have  never  seen  any  patient  laboui-ing 
under  this  disease,  and  attacked  with  traumatic  erysipelas,  escape  mth  life  ; 
the  sloughing  and  suppuration  running  on  unchecked  by  any  treatment  that 
could  be  adopted.  The  particular  type  which  the  erysipelas  may  assume,  and 
the  occurrence  of  gastro-intestinal  or  pulmonaiy  complications,  wiU  also 
seriously  affect  the  result. 

Treatment.— Prei^ewJiw  Measures. — The  occurrence  of  erysipelas  is  best 
guarded  against  by  attention  to  hygienic  measures,  more  particulaiiy  to  proper 
ventilation  with  pure  air,  and  the  avoidance  of  overcrowding  of  patients.  In 
hospitals,  eiysipelas  might  be  produced  at  any  time  by  want  of  attention  in 
these  respects,  and  the  frequency  of  its  occurrence  may  most  materially  be 
lessened  by  careful  regulation  of  the  hygienic  conditions  that  surround  the 
patient.  With  every  care  it  must,  however,  be  borne  in  mind  that  erysipelas  can 
never  be  completely  eradicated  from  surgical  wai'ds,  as  the  conditions  that  lead 
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to  its  development  have  influenced  the  patients  so  deeply  before  their  admission 
into  hospital,  that  no  subsequent  attention  can  prevent  its  occurrence  afterwards. 
It  wm  often  be  found  that  erysipelas  is  imusually  frequent  in  certain  wards  and 
even  in  certain  beds.  Its  persistence  in  these  respects  will  be  found  to  be 
owing  to  some  local  cause,  such  as  the  emanations  from  a  drain,  on  the  removal 
of  which  the  disease  will  cease.  Scrupulous  attention  to  cleanliness  also  on 
the  part  of  nurses  and  dressers  should  be  enlbrced,  and  the  latter  should  not  be 
allowed  to  go  straight  from  the  dead-house  to  the  ward  without  previously 
washing  their  hands  in  some  clilorinated  solution.  When  erysipelas  has  already 
occiirred,  its  further  spread  may  be  prevented  by  isolating  the  patients  affected, 
and  at  once  taking  active  measui-es  to  purify  the  ward  from  which  they  have 
been  removed. 

The  Curative  Treatment  of  erysipelas  must  always  be  conducted  with  reference 
to  the  low  character  of  the  local  inflammation,  its  tendency  to  run  into  suppu- 
ration and  gangrene,  the  asthenic  type  that  the  constitutional  fever  readily 
assumes,  and  the  frequent  complication  of  the  visceral  inflammations  of  a  con- 
gestive form.  The  apparent  intensity  of  the  local  inflammation  must  not  lead 
the  Surgeon  into  the  fatal  error  of  employing  an  over-active  antiphlogistic 
treatment,  more  particularly  if  the  disease  be  epidemic,  when  it  always  assumes 
a  low  type.  In  the  treatment  of  this  afl^ection  it  is  especially  important  to  look 
to  the  future,  and  to  remember  that,  if  active  depletory  measures  be  employed 
early  with  a  view  of  lessening  the  present  disease,  it  will  be  at  the  risk  of  in- 
ducing more  extensive  sloughing,  and  perhaps  of  lowering  the  patient's  powers 
to  such  a  degree  as  to  prevent  Ms  bearing  up  under  the  depressing  influence  of 
the  consequences  of  the  disease. 

In  the  Treatment  of  Cutaneous  or  Simple  Erysipelas,  we  must  in  the  first 
instance  clear  out  the  stomach  and  bowels  by  an  ipecacuan  emetic,  followed  by 
a  calomel  and  colocynth  pill  and  some  saline  aperient.  If  the  patient  be  young 
and  robust,  and  the  disease  be  of  a  somewhat  sthenic  character,  he  should  be 
kept  on  a  mild  diet,  and  have  diaphoretic  salines  administered  every  foiu'th  or 
sixth  hour.  If  the  patient  be  advanced  in  years,  and  the  disease  assimie  a  lower 
form,  the  acetate  of  ammonia  in  camphor  mixture  may  be  administered.  If  the 
disease  from  the  first  assume  a  low  type,  or  if  it  subside  into  this,  the  carbonate 
of  ammonia  in  ten  grain  doses  should  be  added  to  the  preceding  mixture,  in 
which  the  decoction  of  bark  may  then  be  substituted  for  the  camphor  julep. 
In  many  of  the  low  forms  of  erysipelas,  medicines  are  not  well  borne  by  the 
patient,  the  stomach  rejecting  them  ;  and  then  I  have  seen  the  best  possible 
results  follow  the  free  administration  of  the  brandy-and-egg  mixture,  to  which 
I  am  in  the  habit  of  trusting  in  the  majority  of  these  cases.  Dmdng  the  pro- 
gress of  the  disease,  simple  purgatives  must  be  given  from  time  to  time.  In 
individuals  of  an  ansemic  and  cachectic  habit  of  body,  no  remedy  exercises  so 
beneficial  an  influence  as  the  tinctm-e  of  sesquichloride  of  iron.  This  should 
be  administered  in  doses  of  twenty  minims  every  third  or  fourth  hour. 

The  Local  Treatment  of  this,  as  of  every  variety  of  erysipelas,  is  of  equal 
importance  with  the  constitutional  management.  Warm  applications  assi- 
duously continued,  especially  poppy  and  chamomile  fomentations  applied  by 
means  of  flannels  or  spongio-piline,  afford  the  greatest  possible  relief.  Cold 
lotions  should  never  under  any  circumstances  be  employed  ;  they  not  only 
act  injuriously  by  lessening  the  vitality  of  the  part,  and  thus  favour  local 
sloughing,  but  they  may  chance  to  cause  a  retrocession  of  the  disease,  and 
the  consequent  affection  of  some  internal  organ.  The  local  abstraction  of 
blood  and  of  scrum  from  the  inflamed  part,  by  tlic  plan  introduced  by  Sir 
R.  Dobson,  of  rapidly  making  with  the  point  of  a  lancet  a  large  number  of 
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small  punctures,  from  a  quarter  to  lialf  an  inch  deep,  is  of  much  value,  by 
lessening  the  tension  and  swelling,  and  consequently  diminishing  the  inflam- 
matory action  ;  a  warm  fomentation  cloth  or  poultice  should  he  laid  over 
the  punctures  so  as  to  encourage  bleeding,  and  the  escape  of  serum.  Astrin- 
gent apj^lications  to  the  inflamed  surface,  such  as  a  strong  solution  of  the 
nitrate  of  silver,  are  recommended  by  some  Surgeons.  I  have  seen  them 
rather  extensively  emi^loyed  by  the  late  Dr.  A.  T.  Thomson,  but  not  vdth 
any  very  marked  success.  A  boimdary  line  of  nitrate  of  silver  is  occasionally 
drawn  around  the  inflamed  part,  with  a  view  of  checking  the  extension  of 
the  disease.  I  have  often  done  this,  and  seen  it  done  by  others,  but  never 
ajDparently  with  any  benefit ;  and  have  now  discontinued  the  practice  as  an 
useless  source  of  irritation.  The  application  of  a  bandage  is  occasionally 
necessary  after  the  disappearance  of  the  erysipelas,  in  order  to  remove  the 
oedema  that  remains. 

In  the  Treatment  of  Cellulo-cutaneous  Erysipelas,  more  energetic  consti- 
tutional and  local  means  are  required.  In  the  early  stage  of  the  disease, 
our  object  is  to  prevent  the  inflammation  from  running  into  gangrene  of  the 
afi'ected  tissue.  The  fever  being  at  this  period  commonly  of  a  sthenic 
character,  the  more  active  administration  of  purgatives,  antimoniaLs,  or 
eff'ervescent  salines  is  required.  I  have  never  seen  a  case  in  which  blood- 
letting was  required ;  and  depressing  remedies,  such  as  salines,  should  be 
given  with  great  caution.  The  best  plan  is,  perhaps,  to  give  an  emetic  and 
purge,  to  clear  out  the  stomach  and  bowels,  and  then  to  give  effervescing 
salines,  with  carbonate  of  ammonia,  in  full  doses  of  gr.  x.  to  gr.  xv.  As  the 
disease  advances,  and  symptoms  of  more  or  less  depression  come  on,  it  may 
be  necessary  to  eifect  that  gradual  change  to  a  more  stimulating  plan  of 
treatment,  which  has  already  been  described  in  speaking  of  the  management 
of  inflammatory  fever.  In  doing  this,  the  pulse  and  the  tongue  must  be  our 
guides  ;  as  the  one  becomes  feebler  and  the  other  browner,  so  must  ammonia, 
bark,  and  especially  port  wine,  and  the  brandy-and-egg  mixture,  be  admi- 
nistered. In  the  more  advanced  stages  of  the  disease,  when  sloughing  and 
suppuration  are  fully  established,  our  sole  object  must  be  by  nourishing 
diet,  and  the  use  of  stimulants  and  tonics,  more  particularly  the  tincture  of 
sesquichloride  of  iron,  to  bear  the  patient  through  the  depression  and  subse- 
quent hectic  that  ensue. 

The  Local  Treatment  of  cellulo-cutaneous  or  phlegmonous  erysipelas  must 
be  conducted  on  essentially  the  same  plan  as  that  of  the  cutaneous  variety, 
though  with  the  employment  of  more  active  means.  The  part  afi'ected  must 
be  kept  at  rest,  must  be  elevated  if  it  be  a  limb,  and  have  hot  chamomile 
and  poppy  fomentations  assiduously  applied,  cold  being  more  prejudicial 
here  even  than  in  the  last  form  of  the  disease ;  in  this  way,  the  swelling 
and  tension  may  perhaps  be  removed,  and  the  sloughing  of  the  areolar 
tissue  prevented.  In  the  majority  of  cases,  however,  other  means  'will  be 
reqi-iired  to  effect  this,  and  with  this  view  none  are  more  efficacious  than 
incisions  made  into  the  part ;  by  these  an  outlet  is  aflbrded  for  the  blood 
and  eflused  serum,  which,  by  distending  the  vessels  and  cells  of  the  part, 
produce  strangulation  of  the  tissues  and  consequent  sloughmg.  This  mode 
of  practice,  originally  introduced  by  Hutchinson,  is  generally  allowed  to 
be  the  most  effectiial  means  we  possess  for  the  prevention  of  slougliing  ; 
hence  the  incisions  should  be  made  early,  before  there  has  been  time  for  the 
tissues  to  lose  their  vitality.  So  soon,  indeed,  as  they  have  become  brawmy, 
indurated,  and  tense,  incisions  properly  made  and  placed  will  aff'oixi  the 
greatest  possible  relief  to  the  part  and  the  patient,  taking  down  the  tension 
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by  the  gaping,  and  the  swelling  by  the  exit  they  afford  to  blood  and  serum. 
Much  difference  of  opinion  has  existed  among  Surgeons,  as  to  the  extent  to 
which  incisions  should  be  practised  in  these  cases;   some  recommending 
that  one  long  cut  sliould  be  made  through  the  inflamed  stractures  ;  others 
contending,  on  the  contrary,  that  a  number  of  small  incisions  better  answer 
the  proposed  end.    The  objections  to  the  long  incision  are,  that  so  consi- 
derable a  wound  not  only  inflicts  a  serious  shock  upon  the  system,  but  that 
the  loss  of  blood  from  it  is  often  so  great  as  to  be  of  serious,  and  even  of 
fatal  consequence  to  the  patient— cases  having  occurred  in  which  life  has 
been  lost  from  this  cause,  or  the  haemorrhage  has  been  arrested  only  by  the 
ligature  of  the  main  arteiy  of  the  limb  ;  and  also  that  a  single  long  incision 
does  not  relieve  tension  so  effectually  as  a  niunber  of  smaller  ones.  The 
incisions  consequently  should  be  of  Limited  extent,  from  two  to  three  inches 
in  length  :  at  most  they  should  not  extend  deeper  than  into  the  gelatinous- 
looking  subcutaneous  areolar  tissue,  unless  it  happen  that  the  disease  have 
extended  beneath  the  fascia,  when  they  may  also  be  carried  tlirough  it. 
South  recommends  that  the  incisions  should  be  so  arranged  in  fours,  as  to 
enclose  a  diamond-shaped  space,  and  states  that  in  this  way  the  | 
greatest  relief  is  given  to  the  tension  of  the  part.    After  the  inci-  |  [ 
sions  have  been  made,  the  part  should  be  well  poulticed  and  | 
fomented,  so  as  to  facilitate  the  escape  of  serum.    As  it  is  not  the  object  of 
the  Sui^eon  to  draw  blood  in  these  cases,  any  undue  amount  of  haemorrhage 
should  be  arrested  by  plugging  the  wound.    After  suppuration  and  slough- 
ing have  taken  place,  as  indicated  by  a  boggy  feel  of  the  parts,  free  incision 
should  be  made  in  order  to  let  out  pus  and  sloughs.    After  this,  the  skin 
■will  often  be  found  to  be  greatly  imdermined,  blue,  and  thin,  with  matter 
bagging  in  the  more  dependent  parts  ;  if  so,  egress  must  be  made  for  it 
by  free  counter-openings.    During  the  after-treatment,  frequent  dressing  is 
necessary  to  prevent  an  accumulation  of  pus,  and  the  sloughs  must  be 
removed  as  they  form.     Care  should  be  taken  not  to  destroy  any  of  the 
vascular  connections  of  the  skin  with  subjacent  parts  ;  but,  in  order  to  get 
proper  cicatrisation,  it  will  often  be  found  necessary  to  lay  open  sinuses,  or 
to  divide  bridges  of  unhealthy  and  blue  integument  stretching  across  chasms 
left  by  the  removal  of  the  gangrenous  areolar  tissue.    If  the  loss  of  sub- 
stance be  great,  the  cicatrix  that  forms  may  be  weak,  imperfect,  or  so  con- 
tracted as  to  occasion  great  deformity  of  the  limb.    In  other  cases,  again, 
the  diseased  state  of  the  bones  and  joints  may  be  such  as  to  call  for  ultimate 
amputation,  either  in  consequence  of  the  local  deformity  and  annoyance,  or 
in  order  to  free  the  constitution  from  a  source  of  hectic  and  of  irritation. 
In  all   circimistances,  the  patient's  health   will   usually  continue  in  a 
feeble  and  shattered  state  for  a  considerable  time  after  recovery  from  this 
form  of  erysipelas,  requiring  change  of  air  and  great  attention  to  habits  of  life, 
a  nourishing  diet,  &c. 

In  the  Treatment  of  Cellular  Erysipelas  it  is  usually  necessaiy  to  administer 
stimulants  early  ;  ammonia,  wine,  or  brandy  may  be  required  from  the  very 
first.  The  Surgeon  must  judge  of  this  by  the  constitutional  condition  of  the 
patient,  and  more  particularly  by  the  state  of  his  pulse  and  tongue.  The 
Local  Treatment  is  precisely  of  the  same  kind  as  that  adopted  in  phlegmonous 
erysipelas,  except  that  the  incisions  require  to  be  made  earlier  and  perhaps 
more  freely ;  in  all  other  respects,  there  is  no  difference  between  the  general 
management  of  the  two  forms  of  the  disease. 

Special  Forms  of  External  Erysipelas.  — Erysipelas  of  Newly  horn 
Infants  is  occasionally  met  with,  more  particularly  in  lying-in-hospitals,  or 
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in  situations  where  the  mother  and  child  are  exposed  to  depressing  catwes  of 
disease.  It  usually  makes  its  appearance  a  few  days  after  the  birth,  at  first 
about  the  abdomen  and  genitals,  but  spreads  rapidly  over  the  whole  of 
the  body,  being  characterised  by  a  dusky  redness,  which  rapidly  runs  into 
gangi-ene  of  the  affected  tissues.  It  has  been  supposed  to  arise  from  inflam- 
mation of  the  umbilical  vein,  or  of  the  umbilicus  itself.  It  is  an  extremely 
fatal  affection,  owing  to  the  feeble  vitality  of  the  child,  and  presents  but 
few  points  for  treatment  ;  change  of  air  and  of  nursing,  with  the  adminis- 
tration of  a  few  dro]DS  of  spirits  of  ammonia  or  brandy  fit'om  time  to  .  time, 
being  all  that  can  be  done. 

Erysipelas  of  the  Orbit  may  occur  primarily,  or  as  the  result  of  extension 
of  the  morbid  action  from  the  neighbouring  structures.  It  is  a  dangerous 
and  often  fatal  affection,  from  the  occurrence  of  encephalitis.  It  commences 
with  a  violent  deep-seated  pain  at  the  base  of  the  orbit;  the  conjunctiva 
becomes  injected  and  ecchymosed,  the  eyelids  are  greatly  swollen,  red,  and 
ccdematous ;  the  eyeball  protrudes,  and  vision  is  disturbed  or  lost.  Symptoms 
of  cerebral  inflammation  now  set  in,  and  the  patient  becomes  delirious  and 
often  sinks  comatose. 

The  Treatment  consists  in  fomentations,  with  early  and  free  incisions  into 
the  orbit,  made  by  pushing  a  lancet  flat-wise  between  the  eyeball  and  the 
orbital  walls,  through  the  inflamed  conj\mctiva,  the  eyelids  having  previously 
been  everted.  In  tliis  way  inflammatory  effusions  and  possibly  pus  may  be 
evacuated.  Destructive  abscesses  of  the  orbit,  possibly  of  an  erysipelatous 
origin,  occasionally  occur  in  the  puerperal  state,  requiring,  when  practicable, 
the  free  evacuation  of  the  pus,  in  the  way  just'mentioned. 

Phlegmonous  ErysiTpelas  of  the  Head  is  of  very  frequent  occurrence  from 
slight  injuries  or  operations  about  the  scalp  and  face,  more  particularly  in 
elderly  people  and  those  of  unhealthy  constitution.  In  this  form  of  erysipelas 
tliere  are  two  special  sources  of  danger  ;  one  is  sloughing  of  the  occipito- 
frontalis  muscle,  the  other,  inflammation  of  the  membranes  of  the  brain.  The 
occipito-fi'ontalis  rarely  sloiighs,  except  in  cases  of  traumatic  erysipelas  of  the 
•head.  It  then  loses  its  vitality  in  consequence  of  the  suppuration  of  the  deep 
plane  of  areolar  tissue  lying  between  it  and  the  cranium,  and  the  encej)halitis 
occurs  ajjparently  by  the  extension  of  the  inflammation  inwards. 

The  Prognosis  of  erysipelas  of  the  head  will  often  greatly  depend  upon 
whether  it  is  traumatic  or  idiopathic.  When  arising  from  wound,  it  is  very 
commonly  fatal  ;  when  it  is  idiopathic,  it  is  very  seldom  indeed  followed  by 
death.  This  difference  in  the  termination  of  the  two  varieties  of  tlie  disease, 
is  owing,  I  believe,  to  the  great  tendency  to  suppuration  and  deep  slougliing 
of  the  scalp  in  cases  of  wound,  and  the  iofrequency  of  this  occuiTeuce  when 
there  is  no  breach  of  surface. 

In  the  Treatment  of  this  affection,  active  antiphlogistic  means  are  more 
frequently  reqiured  than  in  the  management  of  other  forms  of  erysipelas. 
But  in  very  many,  perhaps  I  may  say  in  the  majority  of  instances,  the  disease 
will  be  associated  with  more  or  less  asthenia,  and  then  the  tonic  and  stimu- 
lating plan  of  treatment  will  be  attended  by  the  best  results.  With  the 
view  of  preventing  sloughing  of  the  muscles,  a  fi'ee  crucial  incision  should  be 
made  through  the  scalp  down  to  the  bone,  the  head,  of  course,  having  been 
shaved  at  the  onset  of  the  disease.  Bagging  of  matter  must  be  prevented  by 
free  counter-openings,  and  the  application  of  pads  and  bandages,  wherever  it 
is  likely  to  occur.  However  much  the  scalp  may  be  undermined,  or  the 
bones  of  the  cranium  exposed,  adliesion  usually  takes  place,  and  the  vitality 
of  the  parts  is  preserved. 
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i:njsi2yelcis  of  the  Scrotum,  the  "  inflammatory  ojdema,"  so  well  described 
by  Listen,  is  of  frequent  occurrence,  as  the  result  of  wounds,  ulcers,  and 
other  soiu-ces  of  irritation  in  this  neighbourhood.  In  this  affection  the 
scrotum  swells  to  a  large  size,  being  uniformly  red,  but  with  a  semi-trans- 
parent glossy  appearance,  pitting  readily  on  pressm-e,  and  feeling  somewhat 
soft  and  doughy  between  the  fingers  ;  the  integuments  of  the  penis  are  also 
greatly  swollen  and  (Edematous,  and  sometimes  the  inflammation  extends 
to  the  areolar  tissue  of  the  cord.  The  chief  characteristic  of  this  form  of 
erysipelas  is  its  tendency  to  rim  into  slough  without  any  previous  brawny  or 
tense  condition  of  the  parts  ;  the  dartos  becoming  so  distended  with  sero- 
plastic  fluid  that  the  circulation  through  it  is  arrested,  and  its  tissue  loses 
its  vitality.  When  an  incision  is  made  into  it  in  this  state  it  scarcely 
bleeds,  and  the  sides  of  the  wound  present  a  yellowish-white  gelatinous 
appearance. 

The  Treatment  of  erysipelas  of  the  scrotum  is  simple  ;  it  consists  in  maMng 
a  free  incision  about  four  inches  in  length  from  behind  forwards  on  each 
side  of  the  septimi,  taking  care,  of  course,  not  to  go  so  deep  as  to  wound 
the  testes  ;  the  part  must  then  be  supported  on  a  pillow,  and  well  poulticed 
and  fomented.  If  this  incision  be  not  made  at  once,  a  great  part,  or  even 
the  whole  of  the  scrotum,  may  slough  away,  leaving  the  testes  and  cord 
bare ;  in  these  unpleasant  circimistances,  however,  the  parts  will  often 
with  great  rapidity  cover  themselves  with  a  new  integimient.  The  oedema 
of  the  penis  usually  subsides  of  itself,  or  by  making  a  few  punctures  in  it ; 
should  its  integuments,  however,  threaten  to  slough,  a  free  incision  must  be 
made  into  it,  or  the  prepuce  be  slit  up. 

Erysipelas  of  the  Pudenda  is  occasionally  met  with  in  ill-fed  unhealthy 
children  in  whom  cleanliness  is  neglected.  The  parts  become  of  a  dusky  or 
livid  red,  swell  considerably,  and  quicldy  run  into  gangrene,  wliicli  spi-eads 
up  the  abdomen  or  down  the  nates.  It  may  prove  fatal  by  inducing  peri- 
tonitis or  exhaustion.  In  the  Treatment,  ammonia,  bark,  and  the  chlorate 
of  potass,  with  good  nourishment,  and  a  little  wine,  are  the  principal  means 
to  be  employed,  at  the  same  time  that  yeast  or  chlorinated  poultices  are 
applied  locally. 

Erysipelatous  Infiammation  of  the  Fingers,  or,  as  it  is  commonly  caUed, 
Whitlow,  is  a  frequent  affection  in  old  and  in  young  people,  either  occurring 
spontaneously  in  cachectic  constitutions,  or  as  an  accompaniment  of  renal 
disease,  or  arising  from  the  irritation  produced  by  scratches,  punctures,  or 
the  inoculation  of  the  part  with  poisonous  or  putrescent  matters.  It  is  most 
common  in  the  spring  of  the  year,  when,  indeed,  at  times  it  appears  to  be 
epidemic,  large  numbers  of  persons  suffering  from  it  without  any  very  apparent 
local  cause. 

That  whitlow  is  truly  an  erysipelatous  affection  of  the  fingers,  appears  to  be 
the  case  for  the  following  reasons.  1.  The  causes,  whether  of  season,  infection, 
or  local  irritation,  are  the  same  in  both  affections.  2.  The  constitutional  dis- 
turbance is  always  very  severe  for  so  slight  a  disease,  and  assumes  the  same 
character  of  speedy  depression  that  we  observe  in  erysipelas.  3.  The  inflamma- 
tion of  the  affected  finger  is  invariably  diffused,  never  being  botmded  by 
adhesion,  but  always  teniling  to  terminate  in  suppuration  and  sloughing.  4. 
So  soon  as  the  disease  spreads  beyond  the  affected  finger,  or  to  the  back  of  the 
hand,  it  a.ssumes  a  distinctly  erysipelatous  ajipearance  and  character. 

The  inflammation  of  whitlow  is  in  many  cases  confined  to  the  pulp  of  the 
finger,  commencing  in  the  dense  cellulo-fibrous  tissue  forming  this,  and  often 
ari.sing  from  a  very  slight  injury,  as  the  prick  of  a  pin,  a  spUnter,  but  not  un- 
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frequently  without  any  traumatic  cause.  The  part  'becomes  extremely  painful, 
hard,  red,  and  swollen  :  it  then  suppurates  to  a  limited  extent,  with  some 
sloughing  of  the  areolar  tissue.  In  many  cases  the  ungual  phalanx,  which 
is  emhedded  in  the  cellulo-fibrous  digital  pulp,  necroses  when  this  sloughs. 
There  is  usually  some  inflammation  of  the  lymjihatics  of  the  arm  accompanying 
this  affection,  and  not  unfrequently  a  good  deal  of  constitutional  fever  and 
irritation. 

In  the  more  severe  cases  of  whitlow,  the  inflammation,  which  is  of  an  ex- 
cessively painful  character,  owing  probably  to  the  tension  of  the  parts,  extends 
to  the  sheaths  of  the  tendons,  and  then  constitutes  an  affection  that  is  fraught 
with  danger  to  the  utility  of  the  finger  or  hand.  In  these  cases  the  whole 
finger  swells  considerably,  becomes  red  and  tense,  with  much  throbbing  and 
shooting  pain  ;  the  inflammation  rapidly  extends  to  the  back  of  the  hand, 
which  becomes  pufly,  red,  and  swollen,  presenting  the  ordinary  characters  of 
erysipelas.  Although  the  palm  be  greatly  swollen,  it  usually  preserves  its 
natural  colour,  or  becomes  of  a  dull  wliite,  owing  to  the  greater  thickness  of 
the  ciiticle  in  this  situation.  Pus  rapidly  forms,  both  in  the  finger  and  hand, 
and,  finding  its  way  into  the  sheaths  of  the  tendons,  will  spread  up  the  forearm 
under  the  annular  ligament.  There  is  usually  no  fluctuation  to  be  felt  in  the 
finger,  even  though  pus  may  have  formed,  but  in  other  parts  of  the  hand  it 
may  readily  be  detected  in  the  usual  way.  In  these  cases  there  is  always  much 
sloughing  conjoined  with  the  suppuration  ;  the  areolar  tissue  of  the  finger  and 
hand,  the  tendons  or  their  sheaths,  and  the  palmar  fascia,  being  all  more  or 
less  implicated.  In  some  cases  the  end  of  the  fhiger,  as  far  as  the  first  phalangeal 
joint  or  the  middle  of  the  second  phalanx,  falls  into  a  state  of  gangrene  and  has 
to  be  separated.  In  many  cases  the  joints  of  the  fingers  are  destroyed,  and  the 
phalanges  necrose  ;  or,  if  this  do  not  happen,  the  tissues  of  the  part  may  be  so 
matted  together  as  the  result  of  sloughing  and  suppuration,  that  rigid  and 
contracted  fingers,  or  a  stiff  and  comparatively  useless  condition  of  the  hand, 
may  be  permanently  left. 

In  the  Treatment  of  this  affection,  the  patient  should  be  weU  purged,  and 
kept  upon  a  strictly  antiphlogistic  plan  during  the  early  stages.  At  the  same 
time  the  inflamed  fuiger  should  be  freely  leeched,  and  then  alternately  poulticed 
and  soaked  in  very  hot  water  for  twenty-foiu'  or  forty-eight  hoiirs,  being  kept 
during  the  whole  of  this  time  in  an  elevated  position.  In  this  way  the  in- 
flammation may  be  sometimes  cut  short  at  its  onset ;  should  it,  however, 
continue  to  progress,  the  fuiger  becoming  hard,  with  much  thi'obbing,  a  free 
longitudinal  incision  must  at  once  be  made  along  each  side  of  it,  so  as  to  relieve 
tension  and  prevent  sloughing  ;  this,  though  a  painful  procedure,  should  never 
be  omitted,  on  account  of  the  importance  of  the  preservation  of  the  full  utility 
of  the  part.  The  incision  is  best  made  from  the  proximal  towards  the  distal 
end  of  the  finger,  so  that,  if  the  patient  make  an  attempt  to  withdraw  the 
hand  during  the  operation,  he  will  rather  facilitate  the  cut  being  made  than 
otherwise.  In  making  these  incisions,  however,  the  sheaths  of  the  tendons 
should,  if  possible,  be  avoided  ;  if  these  be  opened,  the  tendons  wiU  pro- 
bably slough,  and  the  finger  be  left  in  a  permanently  extended  and  rigid 
state.  The  finger  must  then  be  weU  soaked  in  hot  water,  and  poulticed.  In 
this  way  the  inflammation  may  be  arrested,  and  sloughing  happily  prevented  ; 
should,  however,  matter  have  formed,  this  must  be  let  out  as  it  acciunulates, 
and  all  hardened  and  soddened  cuticle  peeled  from  the  part.  After  the  opening 
has  been  made,  and  any  sloiigh  wMch  may  have  formed  has  come  away,  it  not 
unfrequently  happens  that  a  large  and  fungoid  granulating  mass  sprouts  up  ; 
this  will,  however,  gradually  subside,  as  the  swelling  of  the  finger  goes  down 
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and  the  inflammation  abates.  If  the  nail  become  loosened,  it  had  better  be 
removed,  as  it  may  otherwise  keep  up  ii'ritation  ;  it  must  not,  however,  be 
torn  off  if  adherent,  but  merely  scraped  and  cut  away  so  far  as  loose.  When 
the  whole  of  a  finger  is  affected,  the  hand  should  be  placed  on  a  pasteboard 
splint  so  soon  as  the  inflammation  has  been  somewhat  subdued,  lest  con- 
traction of  the  aflfected  finger  ensue,  which  may  eventually  extend  to  the 
neighbouring  ones. 

When  the  jomts  are  impUcated,  destruction  of  the  cartilages  commonly 
ensues  ;  yet,  by  position,  and  rest  on  a  splint,  a  tolerably  useful  though 
stifl'ened  finger  may  be  left.  When  tlie  bones  are  implicated,  some  operative 
procedure  usually  becomes  eventually  necessary.  If  the  ungual  phalanx  alone 
be  necrosed,  it  may  be  excised  through  an  incision  on  the  palmar  side  of  the 
finger,  the  pulp  and  nail  being  left ;  in  this  way  I  have  often  preserved  a 
finger  that  must  otherwise  have  been  removed.  Amj)utation  of  the  finger  at  the 
metacarpo-phalangeal  articulation  will  usually  be  required  when  the  second 
or  proximal  phalanges  are  involved ;  though  here  partial  operations,  by 
cutting  and  scraping  away  the  diseased  bone,  may  sometimes  be  usefully 
done.  During  the  later  stages  of  these  affections,  tonics,  good  diet,  and 
stimulants  wdll  be  required  for  the  re-establishment  of  the  health. 

INTERNAL  ERYSIPELAS. 

By  Internal  Eri/sipelas  we  mean  those  fonns  of  diffuse  inflammation  which 
affect  the  Mucous  or  Serous  Siuiaces,  or  the  Lining  Membrane  of  Arteries, 
Veins,  and  Lymphatics. 

Erysipelas  of  Mucous  Surfaces. — The  mucous  surface  that  is  chiefly 
affected  by  this  disease  is  that  covering  the  fauces,  the  pharynx,  or  the  larynx. 

Erysipelas  of  the  Fauces  may  occur  in  consequence  of  the  disease  spreading 
from  the  head  and  face  of  these  parts  ;  or  it  may  commence  as  a  primary 
affection,  occun'ing  perhaps  at  the  same  time  that  the  rash  appears  on  the 
cutaneous  surface  on  some  distant  part  of  the  body.  When  the  fauces  are 
erysipelatous,  they  present  a  bright  crimson  or  scarlet  colour,  with  some 
swelling  and  thickening  of  the  soft  palate  and  uvula  ;  there  is  also  most 
commonly  some  huskiness  or  complete  loss  of  voice,  and  occasionally  some 
croupy  symptoms.  At  the  same  time  there  is  a  good  deal  of  low  constitu- 
tional fever,  with  a  pungent,  hot  skin,  and  quick  pulse.  This  form  of 
erysipelas  is  of  a  peculiarly  contagious  character,  and  occurs  not  unfrequently 
in  the  attendants  of  those  who  are  labouring  under  some  of  the  other 
varieties  of  the  disease  ;  of  this  I  have  seen  numerous  instances.  In  many 
cases,  also,  it  is  epidemic,  spreading  through  a  house,  and  affecting  almost  every 
inmate. 

Treatment. — The  best  results  are  obtained  by  sponging  the  inflamed  parts 
freely  with  a  strong  solution  of  the  nitrate  of  silver  ;  and,  if  there  be  much 
constitutional  depression,  by  administering  full  doses  of  ammonia,  with  cam- 
phor or  bark.  Should  the  disease  go  on  to  sloughing,  constituting  some  one 
of  the  forms  of  "  putrid  sore  throat "  (which  not  unfrequently  hai^pens),  the 
mineral  acids  and  bark,  with  chlorinated  port-wine  gargles,  and  the  brandy- 
and-egg  mixture  for  support,  will  be  found  most  useful.  In  many  cases,  this 
disease  continues  limited  to  the  palate  and  fauces ;  but  in  others  it  extends 
either  upwards  or  do^vnwards.  It  may  extend  upwards  tlirough  the  nares, 
out  of  the  nostrils,  and  thus  spread  over  the  face  and  head.  It  may  extend 
downwards,  affecting  the  gastro-intestinal  membrane,  or  more  frequently  im- 
plicating the  larynx. 

Erysipelatous  Laryngitis,  as  described  by  Ryland,  Budd,  and  others,  is  an 
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extremely  dangerous  affection.  The  inflammation  in  these  cases,  commencing 
in  the  fances,  rapidly  spreads  to  the  mucous  memhrane  and  loose  submucous 
areolar  tissue  external  to  and  within  the  larynx,  giving  rise  to  extensive 
(Edematous  infiltration  of  these  parts  with  sero-plastic  fluid,  which,  by  ob- 
structing the  rima  glottidis,  may  readily  sufl"ocate  the  patient.  In  consequence 
of  tliis  special  tendency  to  oedema,  the  disease  has  by  many  writers  been  termed 
"  cedematous  laryngitis."  After  death,  in  these  cases,  the  submucous  areolar 
tissue  of  the  fauces,  that  about  the  base  and  frajna  of  the  epiglottis,  and 
especially  that  which  covers  the  i^osterior  part  of  the  larynx,  will  be  found 
to  be  distended  with  serum  or  a  sero-puriform  fluid.  This  infiltration  oc- 
cupies the  rima  of  the  glottis,  and  extending  into  the  interior  of  the  larynx, 
gives  rise  to  such  swelling  that  its  cavity  is  nearly  obliterated.  Great  as  the 
swelling  may  be,  however,  in  all  these  parts,  it  never  spreads  below  the  true 
vocal  chords.  This  fact,  which  is  of  considerable  importance,  is  owing  to  the 
mucous  membrane  coming  closely  into  contact  with,  and  being  adherent  to 
the  fibrous  tissue  of  which  these  are  composed,  without  the  intervention  of 
any  submucous  areolar  tissue.  The  progress  of  this  cedematous  inflammation 
of  the  mucous  membrane  and  loose  submucous  tissue  in  these  situations,  is 
often  of  an  amazingly  rapid  character,  the  swelling  being  sufficient  to  induce 
suffocation  at  the  end  of  thirty-six.  or  forty-eight  hours,  or  even  sooner.  If 
the  patient  be  not  carried  ofl'  in  this  way,  there  will  be  a  great  tendency  to 
suppuration  and  sloughing  of  the  affected  tissues,  leading  perhaps  eventually 
to  death  from  absorption  of  pus,  and  low  constitutional  fever. 

The  Symptoms  of  this  affection  are  strongly  marked.  The  patient,  after  being 
attacked  with  erysipelas  of  the  fauces,  attended  by  some  difliculty  and  pain  in 
deglutition,  and  huskiness  of  the  voice,  is  seized  with  more  or  less  difficulty  in 
breathing,  coughs  hoarsely  and  with  a  croupy  sound,  and  complains  of  tender- 
ness under  the  angles  of  the  jaw  and  about  the  larynx.  The  difficulty  in 
breathing  increases,  and  may  speedily  threaten  the  life  of  the  patient,  giving 
rise  to  intense  fits  of  dyspnoea,  in  one  of  which  he  wOl  probably  be  suddenly 
carried  off.  On  examining  the  throat  from  the  interior  of  the  mouth,  the  fauces 
will  not  only  be  observed  to  be  much  and  duskily  reddened,  but  by  depressing 
the  tongue  the  epiglottis  can  be  felt,  and  perhaps  seen,  to  be  rigid  and  erect. 

In  the  Treatment  of  this  affection,  local  means  are  of  the  first  importance. 
The  tongue  having  been  well  depressed,  the  posterior  part  of  the  larjmx,  the 
epiglottis,  and  its  fi-sena,  must  be  well  scarified  by  means  of  a  hernia-knife, 
with  which  this  operation  may  be  most  readily  and  safely  done.  The  patient 
should  then  be  directed  to  inhale  the  steam  of  hot  water,  and  a  large  number 
of  leeches  may  be  applied  under  each  angle  of  the  jaw,  to  be  followed  by  large 
and  hot  poultices  ;  at  the  same  time,  the  bowels  must  be  kept  well  opened, 
and  the  patient  treated  antiphlogistically  or  other-nase,  according  to  the  con- 
dition of  the  constitutional  fever.  Most  frequently,  in  these  cases,  I  have 
found  antimonials  of  great  service  in  the  early  stages,  followed  at  a  later  period 
by  support  and  stunidants.  A  few  hours  after  the  engorged  tissues  have  been 
unloaded  by  scarification,  the  fauces,  pharynx,  and  upper  part  of  the  larynx 
should  be  well  sponged  out  with  a  strong  solution  of  the  nitrate  of  silver 
(5i.  to  .^i.)  which  must  be  applied  freely,  coagulating  the  mucus,  and  taking 
down  the  increased  vascular  action.  If,  notwithstanding  the  employment  of 
these  means,  the  dyspnoea  increase,  the  face  becoming  pale,  livid,  and  bedewed 
with  a  clammy  perspiration,  it  will  be  necessary,  in  order  to  save  the  patient 
from  impending  suffocation,  to  open  the  windpipe.  In  doing  this  I  prefer  the 
operation  of  laryngotomy,  for  reasons  that  will  be  mentioned  when  I  come  to 
speak  of  the  Diseases  of  and  Operations  on  the  Air-passages.  In  order,  however, 
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that  this  operation  may  be  successful,  it  must  not  be  too  long  delayed,  and 
shoidd  not  be  looked  upon  as  a  last  resource  ;  if  it  be  done  in  time  (and  time 
in  these  cases  is  most  precious,  owing  to  the  rapid  progress  of  the  disease),  the 
patient's  life  may  probably  be  saved  ;  but  if  it  be  deferred  too  long,  congestion 
of  the  lungs  will  come  on,  the  blood  Avill  cease  to  be  properly  arterialised,  and 
the  patient  will  sink  from  a  slow  asphyxia,  even  though  air  be  at  last  freely 
admitted.  If  the  patient  survive  to  the  stage  of  sloughing,  chlorinated  gargles, 
bai'k,  and  support,  must  be  oiu'  chief  reliance. 

Erysipelas  of  the  Serous  Membranes  is  of  common  occurrence  in  sur- 
gical practice,  being  fi-equently  met  with  in  the  arachnoid  and  peritoneum. 
These,  like  all  other  serous  membranes,  are  liable  to  two  distinct  forms  of 
inflammation  ;  one,  which  is  of  a  sthenic  character,  having  a  tendency  to  the 
formation  of  plastic  lymph  ;  the  other,  which  is  of  a  diffuse  or  erysipelatous  form, 
being  always  accompanied  by  the  exudation  of  aj)lastic  unorganisable  librine. 

Erysipelatous  or  Diffiise  Arachnitis  commonly  occurs  as  a  consequence  of 
injuries  of  the  head  and  erysipelas  of  the  scalp.  In  these  cases  there  are  usually 
a  flushed  countenance,  bright  staring  eyes,  low  muttering  delirium,  alternating 
with  a  comatose  condition,  and  rapidly  terminating  in  death  ;  the  constitutional 
symptoms  are  those  of  low  irritative  fever.  On  examination  after  death,  the 
arachnoid  and  pia  mater  will  be  found  greatly  injected  mth  blood,  forming  a 
close  red  net-work  of  vessels  over  the  surface  of  the  brain ;  the  substance 
of  -which  is  usually  somewhat  injected,  the  ventricles  being  distended  with  a 
reddish-coloured  serum.  If  examined  at  a  later  period  in  the  disease  than 
this,  the  inflamed  arachnoid  will  be  found  to  be  covered  with  a  layer  of  opaque 
puriform  lymph,  of  a  greenisb-yellow  colour  and  slimy  consistence. 

Erysipelatous  or  Diffiise  Peritonitis  is  not  unfi-equently  met  with  in  aged  and 
cachectic  subjects  after  the  operation  for  hernia,  or  as  a  consequence  of  various 
diseases  and  injuries  of  the  pelvic  or  abdominal  organs.  ^  In  this  form  of  peri- 
tonitis, the  symptoms  are  often  of  a  latent  character,  the  disease  being  chiefly 
indicated  by  obscure  pain  diffused  over  the  abdomen  with  tenderness  on  pres- 
sure, and  an  anxious  depressed  coimtenance,  a  hot  skin,  and  a  small  and  rather 
hard  pulse.  On  examination  after  death,  the  subperitoneal  areolar  tissue  will 
be  foimd  injected,  the  peritoneum  opaque  in  parts,  covered  with  filmy  patches 
of  greyish  lymph,  and  usually  containing  a  largish  quantity  of  opaque  dirty- 
looking  ttrrbid  fluid,  mixed  with  shreds  and  flocculi  of  lymph.  This,  though 
closely  resembling  pus  in  appearance,  is  serum  with  lymph  intermixed,  and  is 
of  a  pecuharly  acid,  acrid,  and  irritating  character.  It  is  tliis  form  of  peri- 
tonitis that  is  so  dangerous  to  dissectors  ;  inoculation  of  the  fingers  with  any  of 
this  fluid  being  often  productive  of  the  most  serious  and  even  fatal  consequences. 

Erysipelatous  Infiammation  of  the  Lining  Memhranes  of  the  Vascular  System 
will  be  fully  discussed  when  we  come  to  consider  diseases  of  these  parts. 


CHAPTER  XXXIII. 


PURULENT  INFECTION,  OR  PYiEMIA. 
The  term  Pycemia  is  applied  to  a  group  of  pathological  conditions,  which, 
arising  under  somewhat  similar  circumstances,  and  running  for  the  most  part 
similar  courses,  were  imtU  recently  considered  to  constitute  a  single  well- 
defined  afl'ection  dependent,  as  was  supposed,  uj)on  the  admixtui'e  of  pus  with 
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the  blood,  lience  the  name  given  to  it.  This  disease,  for  it  will  be  found  con- 
venient to  look  upon  the  members  of  this  group  as  constituting  but  one 
affection,  is  closely  aUied  in  cause  and  in  character  to  some  of  the  lowest  and 
worst  forma  of  erysipelas  and  diffuse  inflammation,  with  which  indeed  it  is 
commonly  associated,  and  to  which  it  presents  great  similarity  in  its  causes, 
symptoms,  and  effects. 

Causes. — LUce  erysipelas,  pytemia  commonly  occurs  at  those  seasons  of  the 
year,  and  under  those  atmospheric  conditions,  in  M'Mch  diseases  of  a  low  type 
are  prevalent.  There  is  no  more  common  or  certain  cause  of  its  production 
than  the  overcrowding  of  patients  suffering  from  suppurating  wounds  in 
hospitals  ;  and  it  is  in  unhealthy  and  cachectic  constitutions  that  it  usually 
manifests  itself.  It  is  more  common  in  adults  and  elderly  people  than  in 
children  ;  but,  though  it  is  least  frequently  met  with  during  the  earlier  periods 
of  life,  it  may  make  its  aj)pearance  at  any  age,  very  young  children  and 
even  infants  may  be  carried  off  by  it. 

Pyaemia  is  a  very  common  cause  of  death  after  operations  and  severe  injuries, 
especially  in  hospitals  that  are  situated  in  large  towns  or  that  are  overcrowded. 
It  is  disposed  to  by  all  conditions  of  life  either  before  or  after  operations  or 
injuries  that  tend  to  impair  the  health,  to  lower  the  strength,  and  to  induce  an 
unhealthy  state  of  the  blood,  such  as  habitual  want  of  fresh  air,  overcrowding, 
and  insufficient  or  improper  nourishment.  Of  all  these  causes,  overcrowding  is 
imdoubtedly  the  most  fi-equent  and  the  most  fatal ;  more  particularly  is  over- 
crowding of  patients  injurious  if  there  be  many  suppurating  wounds  imder  the 
same  roof.  That  pyaemia  is  the  result  of  the  faulty  hygienic  conditions  just 
alluded  to,  viz.,  want  of  pui-e  air,  overcrowding,  and  insufficient  and  unwhole- 
some diet,  is  evident  from  the  fact  of  its  being  rife  and  most  destructive  where 
those  causes  of  disease  prevail,  as  amongst  the  poorer  classes  of  aU  large  and 
densely  peopled  towns  ;  while  in  the  purer  air  of  country  districts,  or  in 
private  practice  amongst  the  wealthier  classes,  it  is  rarely  met  with.  It  is 
one  of  those  causes  of  death  after  operations  that  might  and  ought  to  be 
prevented  ;  and  wherever  it  is  frequent,  we  may  be  sure  either  that  the 
constitutions  of  the  patients  are  peculiarly  deteriorated,  or  else  that  the 
hygienic  conditions  to  which  they  are  exposed  after  the  injury  or  operation 
are  faulty. 

Pyaemia  is  never,  I  believe,  an  idiopathic  or  primary  affection,  but  either 
occm-s  subsequently  to  an  injury  or  wound  of  some  kind  by  which  inflamma- 
tion is  excited,  which  has  in  most  cases  reached  the  stage  of  suppuration  before 
the  pyaemic  symptoms  come  on ;  or  appears  in  connection  with  some  low 
form  of  specific  suppurative  inflammation.  Thus  we  often  see  boils,  carbuncles, 
diffused  abscess,  erysipelas  of  the  skin,  or  erysipelatous  inflammation  of  the 
veins  or  absorbents,  precede  its  occurrence.  Pyaemia  is  especially  ap)t  to  occiu', 
if  decomposing  pus  be  confined  deeply  amongst  the  tissues  and  unable  to  get  a 
ready  outlet.  Wounds  of  veins,  of  bones,  and  of  joints,  are  the  injuries  that 
are  especially  apt  to  be  followed  by  this  disease  ;  and  in  the  puerperal  state  it 
is  often  met  with,  probably  as  the  result  of  uterine  phlebitis. 

Phenomena. — Pyaemia  is  characterised  specially  by  two  series  of  pheno- 
mena :  1.  A  peculiar  train  of  Constitutional  Symptoms  attended  b)"-  a  state 
of  great  dejjression  of  the  powers  of  the  system  ;  2.  The  formation  of  Abscesses 
in  various  parts  of  the  body. 

1.  Symptoms. — The  characteristic  symptoms  of  pyaamia  are  sudden  and 
severe  rigors,  accompanied,  perhaj)S  even  preceded,  by  a  great  rise  in  the 
temperature  of  the  body,  and  followed  by  profuse  and  exhausting  sweats. 

The  invasion  of  the  disease  is  as  follows.     During  tlie  period  of  an 
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appiu-eutly  oitliiiary  febrile  disturbance,  the  patient  is  seized  with  a  rigor, 
usually  very  severe  and  prolonged.  This  is  accompanied  by  a  great  rise  in  the 
temperature  of  the  body,  and  is  followed  by  profuse  sweating,  during  which 
the  temperatiu-e  falls.    The  temperature  will  rise  as  high  as  107°  Fahr. 

The  accompanying  Diagrams  (Figs.  177,  178),  for  which  I  am  indebted  to 
Dr.  Ringer,  who  took  them  from  patients  of  mine,  will  indicate  this  more 
clearly  than  any  description. 
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A  single  rigor  only  may  occur,  and  the  disease  pass  off.  But  more  fre- 
quently the  rigors  are  repeated  at  intervals  of  from  24  to  48  hours  ;  and,  as  the 
disease  becomes  establislied,  they  may  recnr  twice  or  oftener  in  the  24  hom-s. 

The  te7nperature  of  the  body  in  pyemia  presents  remarkable  and  charac- 
teristic fluctuations.    It  is  uniformly  higher  than  normal,  but  rises  above  and 
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falls  in  its  general  level  in  exact  accordance  with  tlie  development  of  the 
rigors.  Dr.  Ringer,  who  lias  paid  great  attention  to  this  subject,  believes  tliat 
the  rise  in  the  temperature  precedes  the  occurrence  of  the  rigors,  and  has  been 
able  to  predict  the  approach  of  a  rigor  by  noting  a  commencing  rise  in  the 
thermometer.  It  is  a  remarkable  circumstance  that  this  actual  and  great 
increase  in  the  temperature  of  the  body  should  co-exist  with  a  sensation  of  cold. 

As  the  rigor  subsides  the  patient  breaks  into  a  sweat — first  about  the  face 
and  head,  then  over  the  body.  The  sweats  are  usually  very  profuse,  the 
bedclothes  being  soaked  with  perspiration.    They  are  very  exhausting  to  the 

Died. 


Sweats. 


Sweating. 


Rigors 
prolonged. 


Sweating 
ceased. 

Sweating 
profusely. 


Severe 
Eigors. 


Sweating. 


Rigors. 


patient.  As  soon  as  sweating  comes  on,  the  temperature  begins  to  fall,  and  con- 
tinues to  decline  imtil  it  reaches  the  vmiform  level. 

The  rigors,  heat,  and  sweating,  increasing  at  pretty  regular  intervals,  cause 
an  invasion  of  pyasmia  closely  to  resemble  that  of  an  ague  tit.  And,  indeed, 
there  would  appear  to  be  a  close  analogy  between  the  two  diseases ;  for,  as 
ague  is  the  result  of  blood-poisoning  from  exposure  to  malarial  influences,  and 
the  introduction  into  the  system  of  peculiar  products  of  vegetable  decomposi- 
tion, or,  if  Salisbury  be  right,  of  vegetable  organisms  of  a  low  grade,  so  pyaemia 
is  the  effect  of  contamination  of  the  blood  by  the  absoiption  into,  or  the 
admixture  with  it,  of  animal  matters  in  a  state  of  change  that  renders  them 
capable  of  exercising  a  toxic  influence  on  the  body  generally. 

After  the  occm-rence  and  Tepetition  of  rigors,  heat,  and  sweatings,  other 
changes  began  to  manifest  themselves. 
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Any  open  wound  that  may  exist  at  this  tinie  usually  becomes  foul  and 
sloughy,  and  ceases  to  secrete  healthy  pus  ;  but  this  is  by  no  means  necessarUy 
the  case,  for  it  may  continue  healthily  granulating  throughout  the  disease. 
The  skin  is  continuously  hot,  and  has  often  a  burning  pungent  feel.  The 
breath  has'  that  pecidiar  sweetish,  saccharine,  or  fermentative  smell  that  is 
commonly  noticed  in  all  febrile  diseases  of  a  low  type  ;  this  odour  of  the 
breath,  and  indeed  of  the  body  generally,  often  occiu-s  early  in  the  disease,  and 
must  then  be  taken  as  a  very  unfavoiu-able  sign.  The  secretions  are  arrested  ; 
the  pulse  is  quick  and  soft ;  the  face  is  usually  pale,  with  a  very  anxious 
dra^\•n  look,  but  sometimes  flushed,  and  the  eyes  bright ;  there  are  hebetude 
and  dulness  of  mind,  ^vith  slight  noctiu-nal  delirium,  but  perfect  consciousness 
on  being  spoken  to.  Eapid  wasting  of  the  body  sets  in  about  this  period  ; 
patches  of  erratic  eiysipelas  frequently  make  their  appearance  on  the  surface  ; 
and  the  skin  assumes  a  dull,  sallow,  and  eai-thy,  or  a  bright  yellow  icteric  tint, 
which  may  extend  even  to  the  conjimctivae.  The  sjanptoms  now  indicate  an 
extreme  depression  of  the  vital  powers,  the  pulse  becoming  small  and  fluttering, 
the  tongue,  which  has  been  dry,  becoming  brown,  with  sordes  about  the  teeth, 
and  low  delirium  occurring.  Usually  from  the  sixth  to  the  tenth  day,  but 
sometimes  earlier,  suppm-ation  begins  to  take  place  in  difi"erent  tissues,  joints, 
and  organs.  Abscess  may  form  in  the  lungs  or  pleurse  without  cough  or  pain  ; 
if  seated  in  the  areolar  tissue,  or  in  the  substance  of  muscles,  there  is  usually 
doughy  swelling,  with  some  redness  ;  if  in  the  joints,  the  swelling  is  often  con- 
siderable, the  pain  usually  intense  and  of  a  very  superficial  and  cutaneous 
character,  the  patient  screaming  aloud  with  the  agony  he  sufl'ers.  These  pains, 
which  are  chiefly  seated  in  the  jtnees,  ankles,  hips,  and  shoulders,  often  simu- 
late rheumatism  very  closely,  and  have  not  unfrequently  been  mistaken  for 
that  disease. 

The  progress  of  the  disease  is  usually  from  bad  to  worse,  sometimes  rapidly 
but  at  other  times  not  uninterruptedly  so,  there  being  remissions  and  apparent, 
though  not  real,  improvement.  The  patient  raj)idly  wastes,  the  body  becoming 
shrunken,  the  muscles  soft,  and  the  skin  grey  or  sallow,  loose  and  pendulous  ; 
great  debility  also  sets  in.  The  abdomen  becomes  tymjDanitic,  diarrhoea  or 
profuse  sweats  come  on  ;  pneumonia  or  pleuritic  effusions  declare  themselves  ; 
deliriiun,  from  which  the  patient  is  easily  roused,  alternates  with  sopor ;  and 
at  last  he  sinks  from  exhaustion.  Death  usually  takes  place  about  the  tenth  or 
twelfth  day ;  though  it  may  occra  as  early  as  the  fourth,  or  the  patient  may 
linger  on  for  six  or  seven  weeks. 

In  other  cases  pyaemia  occurs  in  a  very  insidious  manner,  without  severe  rigors, 
but  merely  with  prostration,  and  some  low  fever  of  an  intermittent  kind  ;  after 
a  time  the  skin  assumes  a  yellow  tint,  as  do  the  conjunctivae.  The  urine  is  verv 
high  coloured,  and  perhaps  the  peculiar  odour  in  the  breath  or  body  may  be 
noticed  ;  but  the  patient  continues  in  a  quiet  state,  his  wound  being  clean,  and 
suppurating  healthily.  He  gets,  however,  symptoms  of  low  pneumonia  or 
pleurisy,  perhaps  with  pain  and  fulness  in  one  joint,  where  abscess  forms,  and 
then  the  disease  fully  declares  itself. 

2.  The  Formation  of  numerous  Purulent  Deposits,  "  secondary  or  metastatic 
abscesses,"  as  they  are  often  termed,  is  one  of  the  most  marked  features  of 
pysemia.  These  abscesses  usually  contain  a  somewhat  tliin  and  oily-looking 
pus  ;  at  other  times,  however,  it  is  thick  and  laudable.  The  more  oily-looking 
fluid,  though  opaque  and  yellow,  and  closely  resembling  true  pus,  -will,  on 
microscopic  examination,  be  foimd  to  differ  from  this  in  the  absence  of  the  true 
nucleated  pus-corpuscles,  though  it  contains  an  immense  number  of  granular 
cells  (Fig.  54).  After  removal  it  often  forms  a  firm  fibrinous  coagulum. 
vol..  I.  L  I, 
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These  purulent  collections  vary  greatly  in  size  and  in  situation.  They  are 
found  in  four  localities,  viz.,  in  tlie  viscera,  in  the  areolar  and  muscular  struc- 
tures, in  the  serous  membranes,  and  in  the  joints.  They  are  most  frec^uently 
met  with  in  the  lungs  and  plem-sc,  usually  iii  one  pleuiul  sac  only  ;  then  in  the 
joints  ;  next  in  the  intemiuscular  areolar  planes. 

Pyaamic  abscesses  differ  from  ordinary  pm-ulent  collections,  not  only  in  the 
peculiar  character  of  the  pus  that  they  contain,  but  more  particularly  in  the 
rapidity  with  which  they  form,  a  few  days  commonly  sufficing  for  them  to 
attain  a  large  size.  So,  also,  their  very  widely  spread  character,  and  the 
insidious  manner  in  which  they  occur,  often  with  few  if  any  local  signs — the 
tissues,  as  it  were,  breaking  down  without  any  inflammation — constitute  the 
distinguishing  features  of  these  collections. 

The  visceral  abscesses  vary  in  size  from  a  pin's  head  to  a  walnut ;  in  many 
cases  the  organs  affected  are  studded  with  them.  These  collections  are  most 
freqaently  met  with  in  the  lungs,  being  seated  at  the  posterior  part  and  on  the 
surface  of  these  organs,  or  in  the  interlobular  fissures  ;  when  occurring  in  the 
limgs,  they  are  usually  surroimded  by  a  dai-kly  inflamed  and  condensed  layer 
of  pulmonary  tissue,  and  not  uufrequently  they  are  seated  in  the  midst  of  a 
large  patch  of  lung  in  a  state  of  low  or  congestive  pneumonia,  or  the  whole  of 
the  posterior  part  of  the  lung  may  be  in  this  condition  studded  with  small 
l^yaemic  abscesses.  The  organ  that  is  most  frequently  affected  next  to  the  lung 
is  the  liver.  Here,  also,  the  abscesses  are  usually  small,  numerous,  and  sur- 
roimded  by  an  inflamed  or  congested  areola  of  hepatic  substance.  In  some 
cases,  however,  hepatic  pyEemic  abscess  is  single  and  of  considerable  size,  per- 
haps as  large  as  an  orange.  I  have  seen  purulent  collections  in  the  spleen  ; 
but  they  are  rare  here,  in  comparison  to  the  organs  just  named.  They  may 
occui'  in  other  organs  ;  thus  Gamgee  has  on  several  occasions  observed  them  in 
the  prostate. 

When  the  pus  is  infiltrated  into  the  areolar  tissue  and  muscles  of  the 
limbs  and  trunk,  it  will  form  immense  diffuse  collections  of  a  thin  serous 
matter,  commonly  mixed  with  shreds  of  the  areolar  membrane  of  the 
part,  having  no  boimdary  of  limiting  fibriiie.  These  collections  are  most 
frequently  met  with,  perhaps,  in  the  axilla,  down  the  fiank  and  about  the 
back ,  in  the  iliac  fossa,  thigh  or  calf,  and  may  either  be  confined  to  the 
subcutaneous,  or  extend  to  the  deep  intermuscular,  areolar  planes  in  these 
regions ;  or  they  may  even  form  in  the  muscular  substance  itself,  being 
difiiised  between  the  fasciculi,  which  are  softened  and  disintegrated.  Slost 
commonly  the  presence  of  these  collections  is  indicated  by  patches  of  cuta- 
neous or  erratic  erysipelas,  and  by  a  doughy  ocdematous,  and  boggy  state  of 
the  superjacent  integuments. 

Accumidations  of  pus  and  deposits  of  lowly  organised  lymph  in  and  upon 
the  serous  and  synovial  membranes  are  very  common  in  this  disease  ;  the 
pleura,  the  arachnoid,  or  the  peritoneum  may  each  be  affected  in  this  way. 
In  the  pleura  especially,  these  accumulations  are  frequent,  and  pyajmic 
empyema  will  often  occur  very  suddenly  with  few,  if  any,  general  symptoms  or 
local  signs  to  indicate  its  presence.  Frequently  some  of  the  joints,  especially 
the  knees  and  shoulders,  become  filled  with  a  thin,  yellow,  pui-ulent  liquid. 
These  arthritic  abscesses  are  usually  indicated  by  the  occurrence  of  intense 
pain,  often  of  a  cutaneous  or  su.perficial  character,  with  fluctuation  and  swelling 
in  the  articulation  affected.  It  often  happens,  however,  that  large  accmuula- 
tions  of  -pus  form  suddenly  in  joints,  without  liaving  been  preceded  by  pain  or 
any  other  sign  of  mischief  ;  in  these  cases  the  interior  of  the  joint,  though  fiUed 
with  pus,  will  be  found  to  be  tolerably  healthy,  there  being  no  erosion  of 
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cartilage  or  destruction  of  ligament,  but  merely  some  inflammatory  injection  of 
the  synovial  membrane. 

Not  only  are  the  appearances  just  mentioned  commonly  met  with  in  cases  of 
death  from  pytemia,  but  we  find  infhxinmation  of  the  viscera,  more  particularly 
of  the  brain  and  lungs,  and  not  unfrequently  a  diffused  erysipelatous  redness 
of  some  membranous  sui'face,  as  of  the  arachnoid  or  the  gastro-intestinal 
mucous  membrane. 

Diagnosis. — The  diagnosis  of  pyaemia  requires  to  be  made  : — 1,  from  ordi- 
nary Surgical  Fever,  the  Inflammatory  Fever  which  accompanies  womids  and 
Injuries,  especially  when  severe,  and  Typhoid  Fever  ;  2,  fi'om  Ague  ;  3,  from 
Rheumatism. 

1.  The  diagnosis  from  ordinary  Surgical  Infiammatory  Fever  and  Typhoid 
Fever  is  usually  siifliciently  easy,  the  course  of  these  fevers  being  unbroken 
by  severe  rigors,  by  sudden  fluctuations  of  temperature,  or  by  sweats.  These 
symptoms,  which  are  so  characteristic  of  pyaemia,  do  not  occur  in  these  other 
forms  of  febrile  disturbance.  An  ordinary  fever  may  be  ushered  in  by  a  rigor  ; 
but  this  is  seldom  so  intense  as  that  which  marks  pytemia,  and  certainly  does  not 
recur  during  the  attack.  The  temperature  also  in  ordinary  fevers  is  imiformly 
and  continuously  high.  It  is  not  marked  by  those  sudden  exacerbations, 
followed  by  equally  rapid  declines,  that  are  so  marked  in  pyaemia.  But  it  must 
be  borne  in  mind  that  a  pyaemic  rigor  may  occur  in  the  midst  of  the  uniform 
high  temperature  of  simple  inflammatory  fever,  indicating  the  development  of 
the  blood-poisoning ;  but  then  the  decline  is  only  to  and  not  below  the 
previous  high  level,  and,  unless  the  pysemia  become  established,  the  rigor  and 
ri.se  of  temperature  do  not  recur. 

2.  From  Ague  the  diagnosis  would  not  be  easy  in  the  earlier  stages,  if  the 
patient  had  been  exposed  to  material  influences  as  well  as  to  the  ordinary 
causes  of  pytemia,  as  in  a  person  injured  whilst  living  in  a  swampy  coimtry. 
But  in  large  towns,  the  general  absence  of  ague  and  the  obvious  surgical  cause 
of  the  pyaemia  will  render  the  diagnosis  more  easy.  In  the  later  stages,  the 
signs  of  articular  inflammation  and  suppuration,  the  secondary  visceral  and 
areolar  abscesses,  will  all  tend  to  clear  up  the  diagnosis. 

3.  From  Rheumatism  it  is  easy  to  make  the  diagnosis  of  pyaemia,  provided 
the  recurrent  rigors  and  other  early  symptoms  have  been  well  and  strongly 
marked.  But  if  these  have  been  somewhat  obscm-e,  and  if  the  secondary 
ai-ticular  implication  be  early  developed,  then  it  may  certainly  be  difficult  to 
determine  the  exact  disease  with  which  the  patient  is  affected.  But,  inde- 
pendently of  the  recurrent  rigors,  the  great  prostration,  the  early  supervention  of 
atonic  symptoms  in  these  cases,  the  development  of  the  visceral  abscesses,  of 
areolar  suppuration,  and  of  patches  of  erratic  erysipelas,  will  establish  the  true 
nature  of  the  disease. 

Prognosis.— The  prognosis  in  pyaemia  is  always  bad.  The  disease  Ls  dangerous 
to  life,  to  health,  and  to  limb.  When  active  acute  pyaemia  has  fairly  set  in, 
recovery  rarely,  if  ever,  takes  place,  the  patient  usually  dying  between  the  fourth 
and  the  twelfth  days.  One  or  two  pyaemic  rigors  may  be  recovered  from.  It  is 
the  repetition  of  these  attacks,  followed  by  profuse  sweating,  and  attended  by 
extreme  exhaustion,  that  is  so  fatal.  In  fact,  the  danger  and  the  rapidity  of  the 
fatal  termination  in  any  given  case  will,  cceteris  paribus,  depend  on  the  rapidity 
of  the  recurrence  of  the  rigors  and  their  severity. 

When  the  pysemic  attack  assumes  from  the  first  a  subacute  or  chronic  form, 
it  may  be  recovered  from,  usually  after  prolonged  illness,  the  formation  of 
numerous  or  large  abscesses,  and  great  and  continued  distiu'bance  of  the  general 
health, 
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In  these  less  active  and  acute  forms  of  pysemia,  one  joint  is  liable  to 
special  implication,  more  particularly  tlie  knee,  and  next  the  elbow. 
The  diseased  action  lighted  up  in  it  may  go  on  to  inflammatory  dis- 
organisation. Suppuration  of  a  destructive  character  may  be  set  up  in  it, 
and  loss  or  permanent  impairment  of  utility  of  limb  will  be  the  inevitable 
result. 

Pathology. — That  the  blood  undergoes  important  changes  in  this  disease 
is  unquestionable,  and  there  are  many  reasons  for  believing  with  Vircliow,  to 
whom  we  are  indebted  for  much  light  on  this  subject,  that  at  least  three 
different  conditions  may  present  themselves  ;  which,  although  probably  co- 
existing in  the  majority  of  cases,  yet  have  an  independent  origin,  and  may  each 
prove  the  sole  existing  cause  of  some  special  symptoms,  which,  taken  together, 
constitute  the  disease  called  pyaemia.    These  three  conditions  are  : — 

1.  An  increase  in  the  number  of  the  colourless  blood-corpuscles,  constituting 
the  affection  termed  Leucocytosis,  which  has  been  commonly  viewed  as  a  proof 
of  the  admixtm'e  of  pus  with  the  circulating  fluid. 

2.  The  formation  of  Thrombi,  and  the  changes  which  take  place  in  them, 
leading  to  Embolism  or  Metastatic  Deposits. 

3.  Aji  absorption  of  ichorous  or  putrid  matter,  and  the  commingling  of  this 
with  the  blood-stream,  producing  the  condition  called  Ichorrhcemia  or  Sep- 
ticcemia. 

It  will  be  desirable  to  consider  these  three  conditions  and  their  consequences 
seriatim. 

1.  Leucocytosis,  or  increase  of  the  white  corpuscles,  with  a  corresponding 
increase  in  the  amount  of  fibrine  in  the  blood,  is  dependent  upon  an  over 
action  of  the  lymphatic  glands,  arising  from  an  irritation  applied  to  a  part 
freely  supplied  with  lymphatic  vessels.  The  character  of  the  irritation  has, 
however,  an  important  influence  in  determining  the  occurrence  of  this  condi- 
tion ;  thus,  an  erysipelatous  or  diffuse  phlegmonous  inflammation,  aft'ecting  at 
an  early  period  the  lymphatic  vessels  and  glands,  may  be  expected  to  produce 
leucocytosis  far  more  rapidly  and  certaiuly  than  a  superficial  ioflammation  of 
the  skin  due  to  traumatic  or  other  simple  causes.  In  consequence  of  the 
adhesive  and  segregatory  characters  of  these  white  corpuscles  they  may  often 
be  found,  when  present,  in  considerable  numbers,  to  be  collected  into  masses 
or  groups  attached  to  the  walls  of  the  vein,  thus  giving  rise  to  the  belief  that 
they  are  really  pus-corpuscles,  from  which  indeed  they  are  absolutely  indis- 
tinguishable, and  that  they  are  the  products  of  inflammatory  changes  in  the 
■walls  of  the  vessels.  This  may  be  well  seen  in  any  part  where  coagulation  has 
taken  place,  the  clot  presenting  a  layer  of  milky  whiteness  due  to  the  entangle- 
ment of  the  white  corpuscles  in  the  meshes  of  the  fibrine.  It  cannot  be  doubted 
that  any  considerable  increase  in  the  nu.mbers  of  bodies  ""possessing  such 
marked  powers  of  adhesion,  both  to  one  another  and  to  the  walls  of  the  vessels, 
must  tend  to  dimiuish  the  freedom  of  the  circulation  through  the  smaller 
vessels  and  capillaries,  and  thus  facilitate  the  occurrence  of  stasis  in  the  vessels. 
This  condition  of  the  blood  seems  to  be  connected  -with  a  state  of  general 
depression,  and  a  pallor  or  a  certain  yellowness  of  the  skin,  but  it  appears 
doubtful  whether  it  ever  alone  gives  rise  to  the  metastatic  and  secondary 
abscess  so  characteristic  of  the  true  pysemic  state  ;  although  after  death  large 
accumulations  of  the  corpuscles,  closely  resembling  suiaU  abscesses,  may  be 
seen  in  any  organ  Avhicli  has  been  the  seat  of  inflammatory  or  mechanical 
stasis.  It  is  doubtful  whether  this  condition  is  in  any  way  connected  \nt\i  the 
formation  of  pus  in  the  .larger  joints  ;  recent  experiments  have,  however, 
shown  the  possibility  of  tlie  passage  of  the  white  corpuscles  through  the  walls 
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of  the  vessels,  and  their  further  development  into  piis-corpuscles,  and  thus 
tliis  view  appears  sufficiently  plausible. 

2.  The  subject  of  ITirombom  and  Embolism  is  one  of  the  most  important  that 
can  engage  the  attention  of  the  scientific  Surgeon,  as  upon  a  full  comprehension 
of  the  circumstances  attending  these  processes  wll  in  great  measure  depend  his 
knowledge  of  the  pathology  of  this  disease. 

The  Causes  which  lead  to  the  formation  of  a  thrombus  or  clot  in  a  vessel  are 
of  three  kinds,  viz.  : — 

a.  Retardation  of  the  blood-stream  due  to  (a)  Diminished  vis  a  tergo  ;  (^) 
Diminished  calibre  in  the  vessel ;  (7)  Interruption  of  the  continuity  of  the 
vessel. 

b.  Changes  in  the  condition  of  the  wall  of  the  vessel,  or  the  presence  of 
foreign  bodies,  due  to  (o)  Imperfect  nutrition  of  the  wall  of  the  vessel,  complete 
or  incomplete  ;  (0)  Injuries  to  the  wall,  or  j)resence  of  foreign  bodies. 

c.  Altered  conditions  in  the  blood  itself,  due  to  (o)  Leucocytosis ;  {$) 
Septicjemia. 

A  thrombus  forms  more  fi'equently  in  vessels  of  a  medium  size  than  in  those 
of  very  large  or  very  small  calibre  ;  and,  as  might  be  expected,  more  frequently 
in  veins  than  in  arteries  of  equal  magnitude.  The  phenomena  attending  the 
formation  of  a  thrombus  in  an  artery  have  been  already  considered,  and  it  will 
therefore  only  be  necessary  here  to  re-\new  those  results  of  coagulation  in  the 
veins  which  are  intimately  connected  with  the  subject  before  us.  It  will 
be  desirable  to  consider  the  influence  of  these  causes  seriatim. 

a.  Diminished  vis  a  tergo  may  result  from  want  of  power  in  the  contractions 
of  the  heart,  or  from  interruption  to  the  proper  distribution  of  the  force, 
through  want  of  elasticity  in  the  arteries  :  the  current  of  blood  in  the  veins 
thus  flowing  with  less  rapidity,  coagula  are  liable  to  form  around  the  valves  or 
in  any  dilatation  which  may  happen  to  exist.  Another  very  common  cause  of 
retardation  consists  in  the  dimimction  of  calibre  produced  by  the  pressure  of  a 
tumour  upon  a  vessel,  or  by  the  contraction  following  inflanmiatoiy  exudation 
in  the  substance  of  an  organ  :  examj)les  of  these  conditions  may  be  frequently 
seen  in  the  iliac  veins  pressed  upon  by  a  pregnant  uterus  or  an  ovarian  tumour, 
and  in  the  vessels  of  a  cirrhotic  liver.  The  most  important  cause,  however,  is 
imdoubtedly  the  inteiruftion  of  the  flow  of  blood  whicli  follows  the  division  of 
a  vein  during  a  surgical  operation.  Several  circumstances  influence  this  result  in 
an  important  manner  ;  thus,  if  a  vein  be  divided  immediately  below  the  site  of 
a  pair  of  valves,  these  being  closed  by  the  pressure  from  above,  coagulation  will 
take  place  ia  the  column  of  blood  thus  rendered  stationary  ;  the  clot  may  be 
limited  or  may  extend  to  a  considerable  distance  along  the  vessel,  and  not  unfre- 
quently  small  isolated  thrombi  form  around  the  valves  of  the  venous  trunks 
leading  from  such  an  occluded  branch.  This  process  has  been  commonly 
described  as  phlebitis,  the  coagulation  being  viewed  as  secondary  to  the  inflam- 
matory changes  in  the  coats  of  the  vessel,  which  usually  ensue  sooner  or  later. 
These  considerations  offer  a  probable  explanation  of  the  evil  effects  which  so 
frequently  follow  the  application  of  a  ligature  to  a  large  venous  trunk,  because, 
as  a  large  column  of  blood  is  ia  these  cases  rendered  stagnant,  coagulation 
rapidly  sets  in  and  is  not  easily  Umited. 

b.  Amongst  the  second  class  of  causes,  inflammation  of  the  coats  of  the 
vessels,  arteritis  and  phlebitis,  formerly  occupied  the  most  prominent  position. 
Hunter  described  two  forms,  the  suppurative  and  adhesive  ;  and  he  considered 
that  an  exudation  svas  thrown  out  upon  the  surface  of  the  lining  membrane, 
which  acted  as  the  exciting  cause  of  the  thrombosis.  Tliis  has,  however,  been 
shown  to  be  incorrect.  The  external  coat  may  become  inflamed,  and  the  muscular 
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coat  suffers  secondarily  and  becomes  swollen,  producing  not  only  a  nan-owing 
of  the  caUbre  of  the  vessel  but  some  irregularity  on  its  inner  surface.  This  may 
lead  to  coagulation  ;  but,  if  the  inflammatory  action  stop  short  of  suppuration, 
the  vessel  may  even  regain  its  original  condition  without  the  formation  of  any 
clot  ;  should,  however,  necrosis  of  the  inner  coat  result,  a  thrombus  rapidly 
forms  upon  the  affected  surface,  and  the  vessel  remains  more  or  less  perma- 
nently occluded.  In  the  great  majority  of  cases  of  phlebitis,  however,  the 
tlrrombus  will  be  found  to  have  been  the  cause  of  the  inflammation,  and  not  to 
have  resulted  from  it.  The  deposit  of  fibrine  which  takes  place  upon  the 
roughened  walls  of  a  degenerated  artery  must  be  considered  as  having  a 
protective  influence,  and  as  tending  to  lessen  the  danger  of  rupture.  The 
protrusion  oi  foreign  bodies,  such  as  spicula  of  bone,  or  fragments  of  atheroma  or 
fibrine,  may  give  rise  to  the  formation  of  a  thrombus  at  any  spot,  and  may  be 
considered  under  the  same  head  as  embolism. 

c.  Among  changes  in  the  blood  itself,  which  lead  to  the  formation  of  thrombi, 
those  conditions  already  described  imder  the  head  of  leucocytosis  necessarily 
occupy  an  important  position,  as  tending  not  only  to  diminish  the  rapidity  of 
the  flow  in  consec[uence  of  the  increased  viscosity  of  the  fluid,  but  to  cause  an 
increase  in  the  amount  of  coagulable  material  or  fibrine.  It  is  doubtful 
whether  this  condition  alone  would  sufiice  to  produce  coagulation  in  the 
vessels  ;  it  must,  however,  prove  a  powerful  predisposing  cause.  It  is  probable, 
also,  that  certain  septic  conditions  of  the  blood  may  tend  to  increase  the 
liability  to  coagulation  in  the  smaller  vessels  and  capillaries  in  consequence 
of  altered  or  arrested  fimction  of  certain  organs — lungs,  liver,  or  kidneys. 
This  is,  however,  probably  the  least  important  influence  produced  by  septic 
conditions  of  the  blood,  which  seem  rather  to  lead  to  the  softening  and  break- 
ing down  of  clots  than  to  their  formation. 

Changes. — A  thrombus,  havingformed,usuallyundergoes  certain  changes  either 
of  a  destructive  or  productive  character,  the  results  being  classed  as  follows  : — 

a.  Changes  in  the  clot  itself  leading  to  organisation,  obsolescence,  or  soften- 
ing and  breaking  down. 

b.  Changes  in  other  parts  due  to  the  formation  of  the  clot,  viz.,  changes 
in  the  walls  of  the  vessel  and  the  establishment  of  the  collateral  circulation  ; 
or  to  the  destruction  of  the  clot. 

The  wall  of  the  vessel  usually  contracts  upon  the  contained  clot,  wliich 
gradually  shrinks,  becomes  denser,  more  fibrillated,  and  ultimately  penetrated 
-by  vessels.  It  may  subsequently  undergo  calcareous  degeneration  leading  to 
the  formation  of  phleboliths,  not  unfrequently  found  in  venous  plexuses.  The 
changes  which  end  in  disintegration  produce,  however,  the  most  serious  results, 
leading  to  secondary  hsemorrhage  in  the  case  of  the  arteries,  and  to  blood- 
poisoning  or  metastatic  deposits  in  that  of  the  veins.  The  causes  which  lead  to 
these  changes  are  somewhat  obscure,  but  are  generally  dependent  upon  bad 
hygienic  surroimdings  and  septic  or  epidemic  influences.  It  is  remarkable 
how  very  rapidly  large  clots  may  become  disintegrated,  and  be  washed  away  by 
the  blood-stream  in  a  state  of  minute  subdivision,  without  producing  any 
apparent  results.  Should,  however,  the  fragments  be  of  larger  size,  the 
phenomena  of  Embolism  are  produced  :  these  effects  have  been  carefully  studied 
by  Virchow,  to  whose  admirable  researches  science  is  indebted  for  an  explana- 
tion of  the  results  of  these  processes. 

An  embolon  is  a  solid  body  which  has  entered  the  current  of  the  circulation. 
It  may  consist  of  detached  fragments  of  fibrine,  calcareous  or  atheromatous 
matter,  foreign  bodies,  or  entozoa.  The  effects  which  it  produces  will  dejiend  upon 
its  size,  qualities,  and  upon  the  part  of  the  circulation  into  wliich  it  may  have 
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entered.    Thus  it  may  become  aiTested  in  vessels  of  considerable  size,  or  in  the 
smallest  arteries  or  capillaries  ;  if  it  commence  its  career  mtliin  an  arterial 
trunk,  it  may  become  impacted  in  the  smaller  branches  or  in  the  capillaries  of 
the  systemic  circulation  ;  whereas,  if  it  arise  within  a  vein,  it  mil  probably  be 
arrested  in  the  branches  of  the  pulmonary  or  the  portal  circulation.  Sometimes, 
though  rarely,  the  special  characters  of  the  embolon  wU  enable  the  observer  to 
decide  as  to  what  may  have  been  its  origin  and  coiu-se.    It  has  been  doubted 
whether  a  fi-agment  of  notable  specific  gi'avity  entering  the  right  side  of  the 
heart  from  the  vena  cava  could  be  propelled  into  the  branches  of  the  piilmonary 
artery,  and  thus  become  impacted  in  the  lung  ;  the  experiments  of  Virchow 
have,  however,  indisputably  proved  the  possibility  of  this  occurrence.    It  is 
to  embolism  that  modern  pathologists  ascribe  the  formation  of  most,  if  not 
all,  the  metastatic  abscesses  foimd  in  the  lungs  of  patients  who  have  died 
pypemic  ;  and  they  consider  that  the  embolon  is  derived  rather  from  the 
destruction  of  pre-existing  thrombi,  than  from  the  entrance  of  true  pus  into  the 
circulation.    Much  attention  has  been  directed  to  the  question  whether  the 
admixture  of  pus  Avith  the  blood  necessarily  leads  to  the  occlusion  of  vessels, 
and  the  formation  of  capillary  thi-ombi,  and  the  inquiry  can  hardly  be  said  to 
be  exhausted.    There  can,  however,  be,  no  doubt  that,  although  the  granular 
corpuscles  of  pus  and  blood  are  identical  in  their  microscopic  characters,  they 
yet  differ  materially  in  their  vital  properties,  and  that  the  presence  of  pus  in 
any  notable  quantities  would  lead  to  the  occlusion  of  vessels  and  its  conse- 
quences.   The  impaction  of  an  embolon  is  indicated  by  the  sudden  occurrence 
of  certain  general  symptoms,  such  as  pain,  numbness,  or  rigors  ;  but  the  special 
symptoms  will  necessarily  vary  according  to  the  organ  affected ;  thus  in 
embolism  of  the  brain  paralysis  will  follow,  whilst  in  the  lung  dyspncca  is 
most  prominent.    The  immediate  local  effect  of  the  occlusion  of  a  vessel  is  the 
production  of  intense  congestion  in  the  surrounding  parts,  which  is  usually 
followed  by  haemorrhage  and  the  consequent  production  of  the  hsemori'hagic 
infarcts  so  commonly  seen  in  these  cases  ;  the  changes  wliich  subsequently 
take  place  in  the  part  affected,  wall  depend  upon  the  facility  with  which  the 
collateral  circulation  is  established)  and  upon  this  also  will  depend  in  great 
measure  the  maintenance  of  its  vitality.    The  appearance  produced  by  these 
changes  will  vary  with  the  structure  of  the  particular  organ  in  which  they 
occur,  with  the  character  of  its  vascular  supply,  and  with  the  exact  point  at 
which  the  body  has  become  impacted.  For  a  full  account  of  these  peculiarities 
the  reader  must  consult  special  works  on  Pathological  Anatomy. 

It  must  not,  however,  be  supposed  that  the  occurrence  of  embolism  and 
pysemic  abscesses  stand  invariably  in  the  position  of  cause  and  effect :  it  is 
only  under  certain  conditions  at  present  imperfectly  understood  that  the  former 
may  give  rise  to  the  latter.  It  is,  indeed,  a  matter  of  common  occurrence  to 
find  hemorrhagic  infarcts  in  the  spleen  or  kidney,  or  more  rarely  in  the  liver 
or  lung,  without  there  being  any  reason  to  suppose  that  the  patient  had,  at  the 
time  of  their  occurrence,  suffered  from  any  pysemic  symptoms.  It  is  highly 
probable  that  the  character  of  the  embolon  itself  has  a  marked  influence  in 
determining  the  subsequent  results,  and  that  simple  mechanical  obstruction 
never  gives  rise  to  the  true  metastatic  abscess  foimd  in  the  pysemic  condition. 
Pyajmic  abscesses  may,  moreover,  occur  in  an  organ  having  no  vascular  con- 
nection with  the  part  in  which  the  original  lesion  exists,  and  under  circumstances 
which  render  it  impossible  to  conceive  that  any  solid  particles  coivld  have  passed 
from  the  one  to  the  other ;  we  must,  therefore,  seek  for  some  other  cause  to  account 
for  their  formation,  and  this  will  lead  us  to  the  subject  of  blood-poisoning. 
3.  The  third  condition  which  is  present  in  many  cases  of  pyasmia,  and  which 
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is  probably  the  active  cause  of  many  of  tlie  symptoms,  is  tliat  of  blood-poison- 
ing, Ichorrhceviia  or  Septiccemia,  due  to  the  absorption  of  ichorous  or  putrid 
matter  and  its  entrance  into  the  circulation.    That  this  is  a  condition  actually 
present  in  many  cases  cannot  be  dotibted ;  the  adynamic  or  typhoid  character 
of  the  symptoms,  and  the  appearance  of  the  blood  after  death,  present  unmis- 
takeable  evidence  of  this  fact.    The  question,  however,  of  chief  interest  in 
connection  with  this  subject  is  the  mode  in  which  this  condition  is  produced  ; 
whether  it  be  the  result  of  the  absorption  of  putrid  matter  from  the  wound 
itself,  or  of  the  softening  and  breaking  do^vn  of  coagula  formed  within  the 
veins,  or  whether  it  be  of  the  nature  of  a  ferment  which  exists  in  the  surround- 
ing atmosphere  and  is  absorbed  tlrrough  the  lungs.    Many  arguments  may  be 
advanced  in  favom-  of  each  of  these  propositions  ;  in  fact,  it  is  highly  probable 
that  the  condition  may  be  established  in  any  of  these  ways  ;  thus,  in  favour  of  the 
atmospheric  theory,  may  be  urged  the  fact  that  the  disease  occurs  not  unfre- 
quently  in  patients  who  have  nearly  recovered,  whose  wounds  are  reduced  to  a 
minimum,  and  whilst  these  appear  to  be  progressing  favourably.    On  the 
other  hand,  the  first  sign  of  the  danger  may  appear  in  the  changes  which  take 
place  in  the  wound  itself.    It  was  long  maintained,  and  as  strenuously  denied, 
that  pus-corpuscles  may  enter  the  circulation  by  direct  absorption  from  a  sup- 
purating surface  ;  and,  although  there  is  no  evidence  that  this  ever  does  occur, 
yet  recent  researches  upon  the  migration  of  the  white  blood-corpuscles  through 
the  walls  of  the  smaller  vessels,  and  their  transformation  into  pus,  would 
render  this  view  possible  at  least.     The  theories  advanced  at  various  times  by 
Hunter,  Amott,  Berard,  and  Sedillot,  which,  taking  for  granted  the  existence  of 
pus  in  the  blood,  accounted  for  its  presence  by  the  supposition  of  a  suppurative 
phlebitis,  have  already  been  disproved.    But  it  is  not  um-easonable  to  suppose 
that  the  fluid  portions  of  pus  may  be  absorbed,  and  may  lead  to  septic  or  other 
changes  in  the  blood.    The  evil  effects  which  follow  the  use  of  sponges  in 
hospital  practice,  and  the  readiness  with  which  infection  may  be  thus  carried,  is 
a  strong  argument  in  favour  of  the  local  absorption  of  the  poisonous  material, 
an  argument  which  has  been  still  further  strengthened  by  the  successful  appli- 
cation of  the  antiseptic  principle  in  the  treatment  of  wounds.    The  softening 
and  breaking  down  of  clots  in  the  veins  is  so  frequently  connected  with  this 
condition  of  blood-poisoning,  that  it  is  difficult  to  determine  whether  it  is  to  be 
looked  upon  in  the  light  of  cause  or  effect.    That  clot-softening  is  a  very 
common  cause  of  metastatic  abscesses,  cannot  be  doubted  ;  but  this  is  in  conse- 
quence of  its  giving  rise  to  embolism,  rather  than  to  any  septic  influence  upon 
the  blood  itseK.    As  suggested  above,  it  is  not  improbable,  however,  that  the 
condition  of  septicsemia  may  give  rise  to  the  formation  of  abscesses  in  internal 
organs,  apart  from  any  influence  it  may  exert  upon  preformed  clots  ;  but  that 
these  abscesses  differ  from  those  resulting  from  the  impaction  of  embola, 
both  in  their  distribution  and  in  their  anatomical  characters,  being  never 
surrounded  by  that  zone  of  hasmorrhagic  injection  which  almost  invariably 
accompanies  the  latter. 

Post  Mobtem  Appearances. — After  the  above  brief  sketch  of  the  more 
important  j)athological  conditions  which  constitute  the  pysemic  state,  the 
appearances  to  be  foimd  after  death  in  any  fatal  case  may  be  described. 

The  body  usually  changes  rapidly  after  death,  decomposition  setting  in  at 
an  early  period ;  the  skin  is  generally  of  a  dirty  yeUow  tinge,  sometimes 
intensely  jaundiced,  mth  numerous  spots  of  Uvid  mottling,  due  to  the  occur- 
rence of  local  congestion.  Any  external  wound  may  present  a  grey  slougliy  or 
dry  appearance  ;  and  dark  red  lines  may  be  seen  extending  upwards,  indicating 
the  coiirse  of  the  veins  or  Ijinphatics. 
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The  Blood  will  often  be  found  to  be  of  a  dark  colour,  fluid,  or  imperfectly 
coagulated,  although  sometimes  it  may  present  no  abnormal  appearance  what- 
ever. Large  numbers  of  white  blood-corpuscles  may  be  readily  seen  under  the 
microscope,  sometimes  collected  into  masses,  or  entangled  in  a  clot  so  as  to  give 
it  a  mUky  white  appearance. 

The  Heart  is  frequently  the  seat  of  small  extravasations,  which  may  be 
foimd  either  beneath  the  pericardial  or  endocardial  lining,  or  in  the  muscular 
substance  itself.  Sometimes,  though  not  very  often,  abscesses  are  found  situated 
either  in  the  wall  or  ia  the  papillary  muscles ;  these  are  usually  small  collections 
of  puriform  matter,  rarely  much  larger  than  a  pea,  and  often  surrounded  by  a 
zone  of  congestion  or  hsemorrhage.  The  muscular  substance  is  flabby,  and  the 
lining  membrane  of  both  the  heart  and  aorta  is  more  or  less  deeply  stained  by 
imbibition  of  the  blood-colouring  matter.  Pericarditis  may  result  primarily  from 
the  formation  of  metastatic  abscesses  in  the  heart,  but  is  usually  secondary  to 
the  inflammation  of  the  pleura,  which  is  often  very  intense. 

The  Lungs  are  much  congested,  especially  at  the  posterior  bases,  where  the 
tissiie  is  friable  ;  sometimes  this  congestion  passes  into  true  pneumonia,  which 
almost  always  exists  to  some  extent  at  least.  The  most  important  condition  present 
in  these  cases  is  the  existence  of  metastatic  abscesses,  which  may  vary  much  in 
number  and  size.  These  are  commonly  found  scattered  over  the  surface,  and 
are  almost  invariably  surrounded  by  a  zone  of  condensed  lung  tissue,  the  result 
either  of  inflammatory  action  or  hsemorrhagic  injection  ;  and  are  still  further 
surrounded  by  an  area  of  active  congestion.  The  position  of  these  abscesses  is 
usually  indicated  on  the  surface  by  a  slight  elevation  ;  their  form  is  most  com- 
monly wedge-shaped,  the  broader  part  or  base  being  directed  towards  the 
surface.  The  central  part  of  these  masses  consists  of  a  grey  slough,  which 
may  or  may  not  have  softened  dowTL  into  a  grumous  semi-fluid  matter.  The 
area  of  hcemorrhage,  measuring  from  one-eighth  to  half  an  inch  in  breadth,  may 
present  the  ordinary  characters  of  limg  apoplexy,  closely  resembling  damson- 
cheese  on  section,  or  it  may  appear  of  a  tawny  yellow  colour  from  partial  reab- 
sorption  of  blood-pigment.  The  size  of  these  deposits  varies  greatly,  from  less 
than  that  of  a  pea  to  two  or  more  inches  in  diameter.  They  are  most  commonly 
foimd  on  the  posterior  surface  of  the  lower  lobe,  or  in  the  interlobular  fissure. 
The  pleurisy  which  accompanies,  and  probably  in  most  cases  results  from  the 
formation  of  the  deposit,  is  often  very  severe.  The  pleural  surface  is  freely 
covered  with  patches  of  inflammatory  lymph,  whilst  corresponding  quantities 
of  deeply  coloured  turbid  fluid  are  usually  collected  into  the  pleural  sac. 
Sometimes,  though  rarely,  small  collections  of  pus  are  found  scattered  through 
the  substance  of  the  organ  without  aff"ecting  its  pleural  surface,  or  giving  rise  to 
any  of  the  wedge-shaped  masses  above  described. 

The  Live?-  frequently  presents  no  abnormal  appearances,  even  in  severe  cases, 
where  the  lungs  have  suffered  most  markedly  ;  in  others,  again,  it  is  the  seat  of 
many  abscesses,  which  often  attain  a  very  large  size.  They  have  much  the  same 
character,  both  as  to  form  and  position,  as  those  in  the  lungs,  and  are  usually 
surrounded  by  a  zone  of  haemorrhage  and  congestion.  When  however  they 
occur  as  primary  abscesses  without  any  deposits  in  the  lungs  preceding  them, 
they  may  appear  as  simple  collections  of  pus,  having  a  more  or  less  branched 
arrangement.  This  form  of  pyajmic  deposit  does  not  appear  to  be  the  result  of 
embolism,  but  to  be  referable  to  those  other  conditions  of  ichorrhajmia  or  septi- 
cemia which  have  been  described  above.  It  must  be  remembered  that  hepatic- 
abscess  may  result  from  intestinal  mischief,  either  of  a  typhoid  or  dysenteric 
character  ;  and  therefore  the  occurrence  of  this  condition  does  not  necessarily 
indicate  the  existence  of  general  pyajmia. 
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The  Spleen  is  usually  large,  soft,  very  friable,  and  often  of  an  almost  pulpy 
consistence.  Infarcts  unconnected  with  tlie  pyajmic  state  are  frequently  met 
M'ith  in  this  organ  ;  metastatic  abscesses  are  not,  however,  very  common. 

The  Kidneys  probably  stand  next  to  the  liver  in  the  order  of  frequency  with 
which  they  are  affected.  They  are  very  frequently  congested,  and  sometimes 
the  seat  of  destructive  nephritis  ;  when  abscesses  ajipear,  tliey  present  the  same 
varieties  as  those  found  in  other  parts. 

The  Intestines  rarely  suffer,  but  abscesses  may  be  found  in  the  submucous 
or  subserous  areolar  tissue.  Local  peritonitis  not  unfrequently  follows  the 
formation  of  hepatic  abscesses,  and  may  become  very  severe.  Of  the  other 
organs,  the  prostate  is  the  most  commonly  affected  ;  abscesses  forming  in  the 
venous  plexuses  which  surround  this  body.  Metastatic  deposits  rarely  form  in 
the  braiii,  although  embolism  of  the  cerebral  arteries  is  not  uncommon  as  a  result 
of  valvular  disease  of  the  heart. 

One  or  more  J oints  are  usually  found  to  be  swollen  and  tender  ;  and  on 
opening  them  a  large  quantity  of  pale  yeUow  or  thick,  flaky,  and  puriform  fluid 
escapes.  There  are  congestion  of  the  synovial  fringes,  and  softening  or  destruction 
of  the  cartilage. 

The  general  character  of  the  anatomical  lesions  present  in  this  disease  may 
be  summed  up  as  follows  : — a  general  tendency  to  local  congestion,  inflamma- 
tions or  extravasations  of  blood,  accompanied  by  the  formation  of  slough  or 
abscess,  due  in  the  majority  of  cases  to  thrombosis  or  embolism,  but  in  other 
cases  to  changes  in  the  blood  itself,  which  almost  always  presents  remarkable 
fluidity,  and  a  tendency  to  rapid  decomposition. 

Treatment. — The  Preventive  Treatment  of  pyaemia  consists  in  a  scrupuloxis 
attention  to  those  hygienic  measures  which  have  been  described  in  the  earlier 
chapters  of  this  work.  But  it  is  often  distressing  to  the  Siu'geon  to  feel  that, 
whatever  care  may  be  bestowed  upon  the  patient  after  an  operation  or  accident, 
■in  these  respects,  the  evil  influences  to  wliich  he  has  been  exposed  previously 
to  its  occurrence  may  have  so  contaminated  his  blood  that  pya3mia  becomes 
almost  an  inevitable  sequence  of  any  suppurative  inflammation  that  is  set  up. 

In  addition  to  ordinary  prophylactic  hygienic  measui-es,  there  are  a  few  of  a 
more  special  character.  Thus,  pus  should  always  be  freely  let  out,  especially  if 
it  be  sanious,  decomposing,  or  offensive.  Quinine  or  iron  may  be  given  before  an 
operation,  or  as  soon  after  as  the  patient's  condition  will  bear  it ;  and  a  liberal 
supply  of  good  nomishment  enjoined.  Disinfectants,  especially  carbolic  acid 
and  the  chlorides,  should  be  freely  used.  Some  Surgeons  have  advocated  the 
internal  administration  of  agents  that  have  a  special  antiseptic  character,  as 
the  hyposulphites  ;  but  their  use  does  not  seem  to  have  been  attended  \vith 
the  benefit  that  was  expected  from  them  on  theoretical  grounds. 

The  Curative  Treatment  of  pyaemia  is  of  the  most  imsatisfactory  character. 
It  doubtless  happens  that  patients  occasionally  recover  from  this  disease,  even 
after  the  formation  of  diffuse  abscesses ;  but  such  a  result  must  be  looked  upon 
as  a  happy  exception  to  its  commonly  fatal  termination.  The  only  plan  of 
treatment  that  holds  out  any  reasonable  hope  of  success,  appears  to  me  to  be 
the  stimulating  and  tonic  one,  consisting  of  brandy  or  wine,  ammonia,  bark, 
and  beef-tea  ;  in  fact,  that  plan  of  treatment  which  is  usually  adopted  in  low 
fevers  and  inflammations.  I  have  certainly  seen  service  done  in  some  cases, 
and  indeed  recovery  effected,  by  the  administration  of  large  doses  of  quinine  ; 
five  grains  being  given  every  third  or  fourth  hour,  with  the  best  effect.  Beyond 
tliis  I  do  not  think  it  necessaiy  to  go.  Among  many  others  I  may  mention  a 
very  serious  case  of  pyemia  following  amputation  of  the  am,  and  accompanied 
not  only  by  all  the  symptoms  of  that  disease  in  a  very  marked  degree,  but  by 
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pleuritic  effusion,  swelling  and  tenderness  over  one  hip,  and  secondary  liajmor- 
rhage  from  the  stiunp  which  was  cured  under  the  tonic  and  stimulating  plan 
of  treatment.  The  quinine  very  decidedly  checks  the  rigors  ;  but  does  not 
appeal-  to  influence  the  temperature  or  the  sweats.  In  some  cases  I  have 
administered  the  chlorate  of  potass  largely  (3  ij  to  3  iv  in  the  day),  m  addition  to 
the  quinine  and  ^^•ine,  with  apparent  benefit.  If  the  depression  be  very  great, 
carbonate  of  ammonia  in  ten  or  fifteen  grain  doses  may  be  given  from  time  to 
time  ;  such  fluid  noiu-ishment  as  the  patient  will  take,  with  a  liberal  allowance 
of  wine,  porter,  or  brandy,  being  also  administered.  In  addition  to  tliis  medicinal 
treatment,  hygienic  measm-es  must  be  put  in  force.  The  patient  should 
throughout,  be  placed  in  an  airy  and  weU-ventilated  apartment,  and  cleanliness 
cai-efully  attended  to. 

In  the  case  of  a  superficial  vein  being  inflamed,  it  has  been  recommended  by 
Bonnet,  Berartl,  and  Laugier,  that  the  actual  cautery  should  be  freely  applied 
along  the  course  of  the  vessel ;  and  they  state  that  the  best  results  have 
followed  this  practice.  As  abscesses  form,  these  must  be  freely  opened  ;  and 
the  diffuse  and  purulent  collections  fomiing  iu  the  areolar  tissue  must  be 
evacuated  ;  the  cavities  being  well  syringed  out  with  antiseptic  lotions. 


CHAPTER  XXXIV. 


TUMOURS.* 

The  frequency  with  which  Tumours  fall  under  the  observation  of  the  Siu'geon, 
the  great  variety  in  their  characters,  and  their  important  relations,  local  as  well 
as  constitutional,  render  their  consideration  one  of  great  moment.  According 
to  Hunter,  a  tumour  is  "  a  circumscribed  substance  produced  by  disease,  and 
different  in  its  nature  and  consistence  from  the  suiTounding  parts."  This  defi- 
nition, though  not  perhaps  accurately  correct  in  some  forms  of  tumour,  which 
do  not  differ  in  their  nature  from  neighbouring  parts,  is  yet  clinically  a  con- 
venient one.  By  a  tumour  may  also  be  said  to  be  meant  a  more  or  less 
circumscribed  mass,  growing  iu  some  tissue  or  organ  of  the  body,  and  dependent 
on  a  morbid  excess  of,  or  deviation  from,  the  nutrition  of  the  part.  These 
growths  may  therefore  be  considered  under  the  two  heads  of  local  hypertropliies, 
or  outgrowths  of  the  normal  structure  of  the  part  ;  and  of  new  formations, 
presenting  structural  characters  wliich  differ  more  or  less  widely  from  those  of 
the  parts  around.  The  tumour  thus  formed  increases  in  size  by  an  inherent 
force  of  its  own,  irrespectively  of  the  growth  of  the  rest  of  the  system,  but  still 
obeys  the  same  laws  of  growth  which  govern  the  body  generally.  In  order  to 
constitute  a  tumour,  it  is  necessary  that  the  normal  form  of  the  part  be  widely 
departed  from  ;  a  mere  increase  in  its  size,  so  long  as  it  preserves  its  i;sual 
shape,  being  scarcely  considered  iu  this  light.  Thus,  if  the  tibia  be  uniformly 
enlarged  to  double  its  natural  size,  the  enlargement  is  a  hypertrophy,  not  a 
tumour ;  but  if  a  comparatively  small  rounded  mass  of  bone  project  directly 
forwards  from  its  tuberosity,  it  is  said  to  be  a  tumoiu-  and  not  a  mere 
hypertrophy. 

Classification  of  Tumours. — A  classification  of  tumours  may  be  founded 
either  upon  their  anatomical  structure,  or  upon  their  vital  and  cHnical 

*  The  moat  exhaustive  treatise  on  this  subject  is  Virohow's  great  work,  Die  Krankhaften 
OetchwIllHe  (the  Pathology  of  Tumours);  whil.st  in  his  Cellular  Patliolof/i/  will  bo  found  an 
exposition  of  his  views  of  the  dovolopmont  of  new  formations.  The  reader  will  find  in  Paget's 
classical  Leelurei  on  Surgical  Puihology  the  best  account  of  the  clinical  characters  of  these 
growths. 
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cliaractcrs  ;  and  althougli  these  two  systems  may  occasionally  lead  to  a  some- 
what similar  gi-ouping  of  individual  growths,  yet  our  knowledge  is  at  present 
too  imperfect  to  enable  us  to  point  out  in  every  case  the  connection  between 
clinical  history  and  histological  structure.  Surgeons  have  long  divided  tumours 
into  two  great  classes — the  Non-inali(j'>iant  and  the  Malignant.  This  division, 
however,  though  practically  convenient,  is  not  scientifically  exact.  Recent 
researches  have  sho-wn  that,  although  some  tumours,  as  the  cancers,  are  always 
and  essentially  malignant,  and  others  as  uniformly  benign,  as  lipomas  and 
some  cysts,  yet  many  others  that  are  usually  innocent,  may,  under  certain 
conditions  at  present  unkno-wn,  take  on  a  truly  malignant  action  :  this  has  led 
to  the  establishment  of  an  intermediate  group  that  may  be  termed  the  Semi- 
Malignant. 

The  Non-Malignant,  Innocent,  or  Benign  Twniours  are  strictly  local  in  their 
development,  and  are  rarely  connected  with  any  constitutional  or  hereditary 
peculiarity.  -  They  resemble  more  or  less  completely  the  normal  textures  of  a 
part,  and  hence  are  very  contmonly,  though  not  perhaps  with  strict  propriety, 
termed  liomomorjjJwus.  They  usually,  though  not  invariably,  grow  slowly,  are 
more  or  less  distinctly  circumscribed,  being  often  enclosed  in  a  cyst,  and  have 
no  tendency  to  involve  neighbouring  structures  in  their  own  gro^vth  ;  any  change 
that  they  induce  in  contiguous  parts  not  consisting  in  the  degeneration  or  con- 
version of  these  into  their  own  structures,  but  simply  in  displacement  or  atrophy 
by  their  size  and  pressure.  They  are  sometimes  single,  but  not  unfrec][uently 
multiple,  developing  either  simultaneously  or  successively  ;  but  if  in  the  latter 
mode,  without  any  connection  with  preceding  growths.  If  removed  by 
operation,  they  do  not  return  ;  but  if  left  to  the  natural  processes  of  nature, 
they  may  slowly  attain  a  great  size,  remain  stationary,  and  at  last  atrophy, 
decay,  or  necrose. 

The  essentially  Malignant  Tumours  differ  widely  from  those  last  described. 
They  cannot  be  considered  as  strictly  local  diseases,  as  in  many  cases  they 
.result  primarily  from  a  constitutional  or  hereditary  vice,  or,  if  local  in  the 
first  instance,  have  a  tendency  rapidly  to  affect  the  constitution,  and  to 
reproduce  themselves  in  distant  parts  of  the  body.  They  are  usually  cha- 
jacterised  by  an  extreme  vegetative  luxuriance,  and  an  exuberant  vitality. 
They  represent  an  extreme  departure  from  the  ordinary  nutrition  of  the  part, 
and,  when  once  found  in  any  organ  or  tissue,  they  develop  by  an  inherent 
force  of  their  own,  irrespectively  of  neighbouring  parts,  producing  masses 
which  differ  entirely  in  structure  and  appearance  from  anything  obseiT^ed 
in  the  normal  condition  of  the  body,  and  hence  are  not  unfreqiiently  called 
heteromorplwus.  This  term,  however,  caimot  be  considered  strictly  accxirate  ; 
inasmuch  as  the  microscopic  elements  of  which  the  masses  are  composed  have 
their  several  analogues  in  the  normal  structures  of  the  body.  But  thoiTgh  the 
individual  constituents  of  the  tumour  may  be  normal,  their  aggregation  and 
mode  of  arrangement  are  totally  abnormal,  and  differ  from  everything  met 
vrith  in  a  healthy  state  of  the  tissues.  The  mass,  which  may  either  be  in- 
filtrated in  the-  tissues,  or  localised  by  being  confiiied  to  a  cyst,  increases 
quicldy  in  size  ;  not  imcommonly,  indeed,  the  rapidity  of  the  growth  may  be 
taken  as  a  measure  of  the  malignancy  of  the  tumour.  As  it  increases  in  size 
it  tends  to  implicate  the  neighbouring  structures  in  its  own  gro-\^i;h,  and  to 
affect  distant  organs  through  the  medium  of  the  lymphatics  or  the  blood  ; 
if  removed  by  operation  it  has  a  great  tendency,  under  certain  conditions, 
local  and  constitutional,  to  return  in  its  original  site  or  elsewhere,  though  it 
does  not  necessarily  do  so.  If  left  to  its  o-\vn  development,  a  malignant 
tumour  will  inevitably  soften,  necrose,  and  ulcerate,  often  ^vith  much  pain, 
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profuse  liajmon-hage,  and  the  iuduction  of  a  peculiar  state  of  coustitutioaal 
cachexy,  which  speedily  and  necessarily  terminates  in  death. 

The  following  may  be  looked  upon  as  the  principal  signs  of  malignancy  in 
those  tumoiu-s— as  cancei-s,  wliich  ai-e  anatomically  as  well  as  pathologically 
malignant— in  which,  in  fact,  the  structure  taken  as  a  whole  differs  from 
anything  that  normally  exists  in  the  hody,  and  in  which  the  progress  of  the 
disease  has  an  invariable  tendency  to  proceed  from  a  primarily  local  to_  a 
secondai'ily  constitutional  condition. 

1.  The  tumour,  whether  arising  spontaneously  or  as  the  result  of  external 
violence,  whether  occiu-ring  in  an  individual  in  whom  there  has  previously 
existed  an  hereditary  tendency  to  similar  or  to  allied  disease,  or  in  one  whose 
progenitors  have  never  evinced  any  tendency  to  similar  affections,  is  invariably 
at  fij-st  small,  and  is  usually  cii'cimiscribed  with  a  distinct  outline. 

2.  There  is  a  constant  tendency  to  the  extension  of  the  disease  by  local 
infiltration  into  and  the  absorption  of  neighbouring  structures;  not  only  by 
their  mere  absorption  by  the  pressure  of  an  increasing  growth,  hwt  by  their 
actual  incorporation  into  its  very  substance,  and  the  deposit  of  the  morbid 
mass  in  their  place. 

3.  This  process  continues  uninterruptedly  ;  in  many  cases  very  slowly,  as  in 
scirrhus  of  the  breast ;  in  others,  in  special  forms  of  disease,  and  in  certain  situa- 
tions, as  in  encephaloid  of  the  bones,  of  the  eye,  or  of  the  testes,  very  rapidly. 

4.  The  rapidity  of  the  growth  of  the  tumour,  and  of  the  absorption  and  in-* 
corporation  of  the  neighbouring  structures,  is  usually  in  the  measure  of  and  in 
proportion  to  the  malignancy  of  the  affection. 

5.  The  coivrse  of  the  tumour  is  always  a  definite  one  until  it  attains  the 
maximum  of  its  development.  When  once  tliis  culminating  point  is  reached 
it  imdergoes  a  process  of  softening,  of  disintegration,  and  of  slougliing,  -with 
considerable  discharge,  usually  of  an  offensive  character,  and  not  unfrequently 
with  abundant  haemorrhage. 

6.  At  a  certain  period  of  the  growth — early  in  some  cases,  not  until  many 
months  have  elapsed  in  others — the  lymphatics  and  the  absorbent  glands 
immediately  above  the  primary  disease,  those  intervening  between  it  and  the 
central  portions  of  the  system,  become  enlarged  and  hardened  and  in  consequence 
of  the  deposit  within  them  of  morbid  material  identical  in  character  with 
that  which  constitutes  the  primary  or  original  disease.  This  secondary 
implication  of  the  lymphatic  glands  is  undoubtedly  due  to  direct  absorption. 
It  may  occur  before  the  skin  is  involved ;  but  invariably  manifests  itself 
when  once  the  integumental  structures  are  implicated  in  and  infiltrated  by 
the  malignant  disease.  The  disease  has  a  tendency  to  run  the  same  course 
in  the  glands  that  are  thus  secondarily  affected  as  it  does  in  its  primary  seat. 

7.  At  a  later  period  than  this  the  internal  organs,  more  especially  the  lungs 
and  liver,  become  the  seat  of  secondary  deposits  of  a  similar  natui-e  essen- 
tially, though  differing  possibly  in  some  minor  characters,  to  those  which 
were  primarily  developed  in  the  original  seat  of  the  local  affection.  These 
secondary  visceral  deposits  occasionally  become  the  foci  of  new  development 
of  the  disease,  which  assume  a  more  fatal  character  than  the  primary  affection 
to  which  they  owe  their  origin. 

8.  After  the  contamination  of  the  lymphatic  glands,  the  constitution  of  the 
patient  exhibits  evidences  of  serious  modifications  in  nutrition  and  sangui- 
fication. The  bodj-  wastes,  the  skin  becomes  sallow,  the  digestive  powers 
become  impaired,  and  antemia  supervenes. 

9.  Death  may  occur  in  various  ways  :— from  the  exhaustive  effects  of  the 
discharges,  and  hsemorriiages  from  the  local  and  primary  disease  ;  from  special 
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visceral  distui'bance  induced  by  the  secondary  deposits,  or  from  malnuti-ition 
and  consequent  cachexy. 

The  malignant  tmnours  are  usually  of  a  cancerous  nature,  hut  "nmlujnant " 
and  "  cancerous "  are  not  synonymous  terms.  Every  malignant  tumour  is  not 
a  cancer,  though  eveiy  cancer  is  a  malignant  growth.  Some  tumom-s  occa- 
sionally present  the  clinical  characters  of  malignancy,  though  structurally  they 
are  intimately  connected  with  others  which  are  usually  looked  upon  as 
essentially  non-malignant  ;  and  we  are  thus  obliged  to  consider,  that  these 
terms  are  merely  relative,  and  that  these  two  great  classes  pass  into  one 
another  by  insensible  gradations.  It  will  be  subsequently  seen  that  the 
fibroid,  fibro-plastic,  and  cartilaginous  tumours  stand  in  this  intermediate 
position  between  the  more  typical  examples  of  these  two  great  groups. 
Those  benign  tumours  which  have  a  tendency  to  recur  after  removal,  and 
thus  to  run  as  it  were  a  locally  malignant  course,  are  usually  very  rapid 
in  their  growth  and  development.  Indeed,  gi-eat  rapidity  of  growth  may 
usually  be  looked  upon  as  either  an  evidence  of  malignancy  of  structure  or 
of  liability  to  speedy  recurrence  after  extirpation.  These  rapidly  gi-owing 
and  recurrent  tumours,  simj)le  in  structure  but  malignant  in  course,  are 
chiefly  met  with  in  the  bones  and  testicle  as  enchondromata,  in  the  breast 
as  adenomata  and  fibroid  tumours.  In  some  cases,  after  repeated  removals,  the 
tendency  to  recurrence  appears  to  wear  out,  and  the  patient  eventually  over- 
comes the  disease.  But  in  other  instances  this  fortunate  result  does  not  occur. 
Where  tumours  of  any  kind  recur  after  removal,  it  will  be  found  that 
the  secondary  differs  in  many  important  respects  from  tbe  piimary  groArth.. 
Thus  it  will  be  found  to  be  softer,  semi-diffluent,  often  more  vascular  and 
more  diffused.  In  microscopical  structure  it  will  be  found  to  present 
evidences  of  more  activity  of  growth,  departing  more  widely  from  normal 
and  approximating  more  closely  to  malignancy  of  type.  Paget  h.as  very  fully 
described  varieties  of  the  fibro-plastic  as  well  as  of  the  fibrous  and  cartilaginous 
tumour,  which,  though  preserving  throughout  an  uniform  character,  micro- 
scopical and  otherwise,  which  is  not  considered  malignant,  have  nevertheless 
destroyed  the  patient  by  repeated  recurrence  after  removal,  and  by  ultimate 
ulceration,  slougliing,  and  contamination  of  neighbouring  tissues, '  or  even  of 
distant  organs  through  the  medium  of  the  cumulation.  He  makes  the  im- 
portant observation  that,  in  different  persons  and  under  different  conditions, 
the  same  disease  may  pursue  very  opposite  courses,  aj^pearing  in  some  to  be  of 
an  innocent,  in  others  of  a  malignant  type  ;  and  he  makes  the  very  interesting 
practical  remark,  which  agrees  entirely  with  the  result  of  my  own  observation, 
that  the  children  of  cancerous  parents  may  be  the  subject  of  tumours  appa- 
rently innocent  in  structure,  but  certainly  resembling  malignant  growths  in 
the  rapidity  of  their  progress,  their  Liability  to  rdcerate  and  to  bleed,  and  their 
great  disposition  to  return  after  removal. 

The  tei-m  Semi-malignant  may  be  employed  to  include  those  gro^^i;hs,  which 
occupy  the  doubtful  position  indicated  above  :  it  must,  however,  be  distinctly 
understood  that  these  terms  cannot  be  employed  in  any  very  definite  sense. 

Innocent  and  malignant  tumours  are  occasionally  met  with  in  the  same 
person,  four  or  five  dift'ereut  kinds  of  growth  even  occurring  in  one  indiAadual. 
I  have  seen  in  one  patient  a  sciiThous  breast,  an  enchondromatous  tumoiir  of 
the  leg,  and  atheromatous  cyst  on  the  back,  Avith  scrofulous  glands  in  the 
neck.  New  foi-mations  of  different  types  may  even  be  found  in  the  same 
mass ;  thus,  encephaloid  and  enchondroma  are  not  unfi-equently  met  with 
together  in  the  testis.  This,  however,  must  not  be  taken  as  any  evidence  of 
the  possibility  of  the  conversion  of  one  into  the  other,  but  ratliei'  as  the  result 
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of  a  departure  in  different  dii-ections  from  the  nonnal  nutrition  of.  the  part. 
There  is  indeed  no  proof  that  a  non-malignant  can  be  converted  under  any 
circumstances  into  a  malignant  tumoiu-  of  a  dillerent  type ;  a  iibrous  growth 
may  degenerate  and  assume  all  the  character  of  maUgnancy,  at  last  destroying 
the  patient,  but  there  is  no  evidence  that  it  can  ever  be  changed  into  a 
cancerous  mass.  A  malignant  tiunour  may,  however,  appear  on  the  site  of 
a  non-malignant  gi'owth  that  has  been  removed  :  thus  I  have  seen  a  scii-rhous 
nodide  deposited  in  the  cicatrix  left  after  the  removal  of  a  cystic  sarcoma  of 
the  breast. 

Besides  these  vai-ious  forms  of  timiours,  others  are  met  with,  of  a  constitu- 
tional and  specific  character,  such  as  those  that  occur  in  connection  with 
scrofula  and  syphilis. 

The  followmg  classification  will  be  found  to  be  clinically  useful,  although 
it  can  hardly  be  considered  as  anatomically  correct : — 

I.  Non-Malignant  and  Semi-MaKgnant  Tumom's. 

1.  Cystic  Tumours  of  all  kinds. 

2.  Tumours  dependent  on  the  Simple  Increase  of  Size  of  already  exist-- 
ing  Structures  in  the  tissues  or  organs  in  which  they  occur  ;  as,  for  instance, 
fatty  tumours  in  adipose  tissues,  exostosis  in  connection  with  bone,  adenoid 
tumours  in  the  breast,  &c. 

3.  Tumours  dependent  on  the  New  Growth  of  already  existing 
Structures  in  situations  where  they  are  not  normally  found  ;  as,  for 
instance,  a  cartilaginous  tumour  in  the  midst  of  areolar  tissue,  or  an 
osseous  tumour  in  a  gland.  It  is  in  this  class  that  the  semi-malignant 
growths  are  found. 

II.  Malignant  Tumours. 

1.  Encephaloid  ;  representing  the  more  acute  form. 

2.  Scin-hus  ;  representing  the  more  chronic  form. 

3.  Epithelial  Cancer. 

The  other  varieties  of  cancer  usually  enumerated,  are  Melanotic  or  Black 
Cancer,  and  Colloid  or  Glue  Cancer  ;  of  these  the  fomier  is  probably  merely 
a  variety  of  encephaloid,  and  the  latter  is  probably  not  a  tme  cancer 
at  all. 

A  classification  founded  upon  an  anatomical  basis  not  only  enables  the 
observer  to  comprehend  the  precise  relation  which  any  partictdar  growth 
imder  observation  bears  to  others  that  resemble  it ;  but  it  leads  him  to 
trace  the  origin  of  the  new  formation  from  the  pre-existing  structures  of  the 
part  in  which  it  occurs,  thus  forming  the  first  step  towards  a  knowledge  of 
the  aetiology  of  the  disease.  Tumours  are  said  to  be  heterologous  or  homo- 
logous, according  as  they  present  a  greater  or  less  deviation  from  the  normal 
condition  of  the  tissues  fi-om  which  they  spring.  These  terms  are  essentially 
relative  ;  and  it  is  only  to  individuals  at  the  extreme  ends  of  the  series  that 
either  term  can  be  definitely  applied.  The  more  heterologous  the  growth,  that 
is,  the  greater  the  departure  from  the  normal  nutrition  of  the  part  in  wliich  it 
occurs,  the  more  malignant,  as  a  rule,  will  be  its  action  upon  the  system 
generally  ;  whilst  the  reverse,  with  similar  exceptions,  is  true  of  homologous 
formations.  At  the  same  time  it  must  be  borne  in  mind,  that  Virchow's  law 
holds  good  even  in  the  most  heterologous  departures  from  the  standard  of 
health  ;  this  law  states,  that  "  the  same  types  of  anatomical  structure  exist  in 
new  formations  as  are  found  in  the  body  generally,"  and  thereby  denies  the 
possibility  of  the  occurrence  of  a  true  heteroplasia,  and  the  existence  of  specific 
elements  in  new  fonnations. 

The  following  classification  may  be  adopted  as  possessing  the  same  clinical 
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convenience  as  that  given  above,  at  tlie  same  time  that  it  presents  the  additional 
advantage  of  anatomical  uniformity. 

I.  Cystic  Tumours  generally. 

II.  Tumours  produced  by  Local  Hypei-plasia  of  Complex  Structures,  as,  for 

instance,  papillary  and  glandular  formations. 

III.  Tumours  possessing  a  Structure  belonging  to  the  Connective  Tissue 
type  ;  the  fibroid,  the  cartilaginous,  and  the  osseous. 

IV.  Tumours  possessing  a  Structure  belonging  to  the  Epithelial  type ;  the 
cancers,  encephaloid,  sciiThous,  and  epithelial. 

V.  Tumours  derived  from  the  Lymphatic  Tissue  type  ;  typhoid  and  tubercle. 
The  latter  only  comes  within  the  province  of  the  Surgeon. 

Before  proceeding  to  consider  the  individual  growths,  which  are  thus  grouped 
together,  it  will  be  desirable  to  describe  briefly  the  essential  features  presented 
by  the  structures,  upon  the  type  of  wliich  the  third  and  fourth  classes  are  founded. 

The  elements  of  the  connective  or  areolar  tissue  exist  throughout  the  body, 
presenting  however  many  varieties  of  form  adapted  to  the  special  fimctions  of 
each  particular  pai't  in  which  it  appears.  It  consists  essentially  of  an  inter- 
cellular substance,  hyaline  or  fibrillated,  in  which  are  embedded  cells  having 
an  oval,  caudate,  fusiform  or  branched  form,  and  usually  presenting  a  distinct 
nucleus  and  nucleolus.  The  connective  tissue  cell  is  now  generally  looked 
upon  as  a  modification  and  derivative  of  the  lymph  or  white  blood-corpuscle, 
and  probably  gives  origin  under  pathological  stimuli  to  the  inflammatory 
lymph  pus-corpuscle.  It  usually  presents  itself  as  an  oval  or  fusiform  cell 
measuring  about  j^th  to  ^^tii^  inch  in  diameter,  with  a  nucleus  and  nucleolus^ 
which  are  rendered  distinct  by  the  addition  of  water  or  acetic  acid.  This 
corpuscle  is  looked  upon  by  the  cellular  pathologists  as  the  starting  point  from 
which  are  derived  the  various  cell-structures,  which  constitute  so  large  a 
proportion  of  the  products  of  abnormal  nutrition. 

The  following  tissues  may  be  considered  as  belonging  to  this  type,  the 
pathological  deviations  from  which  must  be  viewed  in  the  same  light ; — the 
connective  or  areolar,  the  white  fibrous,  and  the  yeUow  elastic  tissues  in  all 
parts  of  the  body,  whether  entering  into  the  formation  of  organs,  or  existing 
as  separate  structures  ;  the  cartilaginous  and  osseous  tissues  represent  two 
important  modifications,  but  exhibit  occasionally  a  tendency  to  return  to  the 
primary  form  as  described  above.  The  essential  character  of  the  epithelial 
type  is,  that  it  presents  a  simple  cell-structure  without  any  intercellular  sub- 
stance. The  cells  are  in  all  probability  derived  from  the  same  soui'ce  as  the 
connective  tissue  corpuscle.  As  a  normal  element,  epitheliimi  can  only  exist 
on  free  surfaces,  and  it  is  to  be  found  on  all  the  membranes  lining  the  cavities 
of  the  body.  When  developed  in  any  other  position  than  this,  it  constitutes 
the  greatest  departure  from  healthy  structure  which  may  be  met  with.  The 
cells  of  epithelium  present  a  very  great  variety  in  their  form  and  size,  and, 
though  usually  possessing  but  one  nucleus,  may  sometimes  contain  several 
nuclei,  as  in  the  transitional  epithelium  from  the  bladder. 

The  characters  presented  by  the  several  gi-oups  of  tumours  wiU  now  be 
considered. 

L— CYSTIC  TUMOURS. 
Cystic  Tumours  may  be  classified  according  to  tlieii'  contents,  or  according  to 
their  anatomical  characters  and  mode  of  development.    The  following  is  an 
example  of  the  former  method. 

1.  Dermoid  Cysts,  presenting  tliree  vai'ieties — 
a.  Those  containing  Epidermis. 
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b.  Those  containing  True  Skin,  Haii-,  and  Glands. 

c.  Those  containing  Cartilage,  Bone,  and  Teeth. 

2.  Serous  Cysts,  arismg  in  four  different  ways — 

a.  By  Dilatation  of  Sacs,  Cavities  or  Canals,  including  Blood- Vessels. 

b.  By  Acciiniidation  of  Fluid  in  the  Meshes  of  Ai-eolar  Tissue. 

c.  By  Changes  in  Ha)niorrhagic  Effusions. 

d.  By  Changes  in  the  Products  of  Inflammation. 

3.  Colloid  Cysts,  resulting  fi'om — 

a.  Colloid  Degeneration  of  Pre-existing  Cells. 

b.  Colloid  Degeneration  of  Newly  formed  Cells. 

The  second  method  will,  however,  be  adopted  here  as  being  the  more  simple 
and  more  clinically  usef id.  Cystic  tiunours  are  divided  into  two  great  classes  : — 

1.  Those  that  are  dependent  upon  the  Gradual  Accumulation  of  a  Secretion 
in  a  natiu-ally  existing  Duct  or  Cyst,  with  dilatation  and  hypertrophy  of  its  walls. 

2.  Those  that  result  from  the  New  Formation  of  a  Closed  Cyst  in  the  areolar 
tissue  of  the  part,  and  the  distension  of  it  by  the  secretion  from  its  lining  membrane. 

1.  Encysted  Ihimoiors,  ansing  from  Simple  Distension  and  Gh-adual  Hi/pertrophy 
of  the  IFalls  of  a  Duct  or  Cyst,  are  met  with  in  three  forms  :  (a)  Encysted 
timiours  of  the  skin  and  subjacent  areolar  tissxie  occurring  in  various  parts  of 
the  body,  and  dependent  on  the  closure  of  the  excretory  ducts  of  the  sebaceous 
glands  :  (6)  Tumours  formed  by  the  accumulations  of  secretions  in,  and  the 
closure  and  dilatation  of,  the  ducts  of  other  secreting  glands  and  organs,  as  in 
the  sublingual  or  the  mammary  gland  :  (c)  Those  formed  by  the  retention  and 
modification  of  the  secretions  in  cysts  without  excretory  ducts,  as  in  the  bursee. 

(a)  Encysted  Tumours,  produced  by  the  Obstruction  of  the  Excretory  Ducts 
of  the  Sebaceous  Glands,  include  the  various  forms  of  Atheromatous  Tumours 
that  are  met  with  on  the  surface  of  the  body.  These  are  usually  sitiiated  upon 
the  scalp,  face,  neck,  or  back  ;  sometimes,  however,  they  occur  elsewhere — thus 
I  have  removed  a  very  large  one  from  the  fore  part  of  a  girl's  arm,  and  others 
from  the  labia  and  groin.  The  size  of  these  tumours  varies  from  that  of  a  pin's 
head  to  an  orange ;  the  smallest  occur  on  the  eyelids,  the  largest  on  the 
shoulders  and  scalp.  They  are  often  very  numerous,  especially  about  the 
head,  where  as  many  as  thirty  or  forty  may  be  met  with  at  the  same  time  ;  and 
most  frequently  they  form  in  women  about  the  middle  period  of  life  :  they  are 
smooth,  round,  or  oval,  moveable  under  the  integimient,  either  semi-fluctuating 
or  elastic,  though  sometimes  solid  to  the  touch.  In  some  parts  where  the 
sebaceous  follicles  are  large,  as  on  the  back, 
a  small  black  point  can  often  be  detected  on 
the  surface  of  the  tumour,  through  which  an 
aperture  may  be  found  leading  into  its  in- 
terior, and  allo^ving  the  expulsion  of  its  con- 
tents. A  sebaceous  timiour  is  composed  of  a 
cyst  which  varies  greatly  in  thickness,  being 
sometimes  thin,  filamentoiis,  and  soft ;  in 
other  cases  so  thick,  hard,  laminated,  and 
elastic,  that  it  is  almost  impossible  not  to 
believe  it  to  be  a  new  formation.  These  cysts 
attain  their  greatest  density  on  the  scalp, 
and  are  here  often  very  firm,  elastic,  and 
resisting,  even  though  of  but  small  size. 
In  structure  they  consist  of  cellulo-fibrous  tissue,  with  an  epithelial  lining, 
and  generally  appear  to  be  dilated  and  hypertrophied  sebaceous  follicles  ; 
though  not  improbably,  as  Paget  supposes,  they  may  at  times  be  new  forma- 
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Fig.  179. — Contents  of  Sebaceous  Tu- 
mour :  Cholosterine,  Fatty  and  Granu- 
lar Matters. 
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tions.  They  are  usually  attached  by  loose  areolar  tissue  to  the  subjacent 
parts  ;  but,  if  thin,  they  are  often  rather  closely  incorporated  with  the  super- 
imposed sldn.  If  inflammation  be  set  up  around  them,  they  become  more  solidly 
fixed  ;  but,  if  the  inllammation  go  on  to  suppuration,  they  may  loosen  and  so 
be  enucleated.  The  contents  of  these  cysts  are  very  various,  most  usually  con- 
sisting of  a  soft,  creamy,  pultaceous,  or  cheesy-looking  mass,  of  yellowish- white 
colour,  which  has  sometimes  in  old  cysts  become  dry  and  laminated,  looking 
not  unlike  parmesan.  In  some  cysts,  of  old  standing  and  large  size,  the  contents 
may  be  semi-fluid,  the  more  liquid  parts  being  of  a  brown,  green,  or  blackish 
tint.  These  various  contents  are  essentially  composed  of  sebaceous  secretion, 
mixed  in  varioiis  proportions  with  epithelial  scales,  fat-granules,  cholesterine, 
granular  matter,  and  rudimentary  hairs  (Fig.  179). 

Progress. — The  growth  of  these  tumours  is  often  very  slow  ;  but  not  un- 
frequently,  after  remaining  stationary  for  years,  they  take  on  a  rather  rapid 
increase.  The  tumoiu  itself,  though  painless,  may  give 
rise  to  uneasy  sensations,  by  compressing  nerves  in  its 
vicinity  ;  it  usually  continues  to  grow  slowly,  until  the 
patient,  being  aimoyed  by  its  presence,  has  it  removed 
by  operation.  If  left  untouched,  it  occasionally,  though 
rarely,  happens  that  the  sebaceous  matter,  exuding 
through  an  aperture  on  its  surface,  forms  a  kind  of  scab 
or  crust,  which  by  a  process  of  subdepositiou  becomes 
conical ;  and,  being  gradually  pushed  up  from  below,  at 
the  same  time  that  it  assumes  by  exposure  a  dark  brown 
colour,  forms  an  excrescence  that  looks  like  a  horn,  and 
is  usually  considered  to  be  of  that  character  (Fig.  180).  ^ 
These  "  horns  "  have  been  met  Avith  on  the  head,  on  the  Fig.  iso.— Horn  on  Nose 
buttock,  and  in  other  situations.    The  accompanying  °  ^ 

drawing  is  taken  fi-om  a  child  four  years  old,  brought  to  me  to  have  its  horn 
removed  ;  a  woman  also  once  applied  to  me  with  one  about  an  inch  and  a  half 
long,  growing  fi'om  the  upper  lip. 

In  other  cases,  these  tumours  inflame  and  supjDurate  ;  the  skin  covering 
them  becomes  adherent  and  reddened,  ulceration  takes  place,  and,  if  the  cyst 

be  small  and  dense,  it  may  be  thrown  off 
by  the  suppurative  action  in  the  suiTound- 
ing  tissues.  If  it  be  of  larger  size,  ulcera- 
tion of  the  integimients  covering  it  takes 
place,  and  the  sebaceous  matter  is  exposed  ; 
this  may  then  putrefy,  become  offensive, 
and  break  away  in  luihealthy  suppuration. 
In  other  cases,  again,  peculiar  changes  take 
place  in  this  tissue  :  large  granulations  are 
thrown  out  in  it,  and  the  atheromatous 
mass  appears  to  vascularise,  becoming  iiTe- 
gular  and  nodulated,  rising  iip  in  tuberous 
growths  with  everted  edges,  exuding  a 
fetid,  foul  discharge,  becoming  adherent  to 
subjacent  parts,  and  assuming  a  semi- 
Fig.  isi. -Ulcerated  Encysted  Tumour  malignant  appearance,  forming  at  last  a 
ot  Scalp.  sore  perhaps  as  large  as  a  saucer,  as  in  the 

annexed  figiu-e  of  a  case  sent  to  me  by  Dr.  Bryant  (Fig.  181).  Sebaceous  cj-sts 
which  have  undergone  this  change,  may,  however,  readily  be  distinguished 
ftom  malignant  growths  by  a  microscopical  examination  of  their  exudations  ot 
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(Ubris;  these  consisting  of  pus  and  liealtliy  epithelium,  mixed  up  with  fatty 
matters  more  or  less  disintegrated. 

Diagnosis.— The  only  diseases  with  which  these  tumours  can  be  confounded 
are  abscesses  and  fatty  growths.  From  an  absoess  an  encysted  sebaceous  tumour 
may  be  distinguished  by  its  history,  slow  growth,  situation,  elasticity,  and 
mobility,  and  tlie  existence  of  the  dilated  orifice  of  the  sebaceous  duct,  through 
which  some  of  the  contents  can  be  squeezed,  the  microscopical  examination  of 
which  will  serve  to  confirm  the  diagnosis.  From  fatti/  tumours  these  growths 
may  be  diagnosed  by  their  firmer  and  more  regular  feel  :  and  in  case  of  doubt 
by  the  evacuation  and  examination  of  theii'  contents. 

The  Treatment  of  a  timiour  of  this  kind  simply  consists  in  its  removal,  after 
which  it  is  never  reproduced.  So  long  as  these  tumours  are  small,  and  do  not 
give  rise  to  deformity  or  inconvenience,  they  may  be  left  without  surgical 
interference.  But  when  large,  and  more  particularly  when  they  have  become 
inflamed,  they  shoiild  be  removed.  The  method  of  operation  will  vary  accord- 
ins  to  their  situation  and  the  thickness  of  their  walls.  When  situated  on  the 
scalp,  where  the  cyst  is  dense  and  tough,  the  tumour  may  very  readily  be  removed 
by  transfixing  the  upper  part  of  it  and  the  skin  covering  it  with  a  scalpel, 
squeezing  out  the  atheroma,  and  then  seizing  the  edge  or  bottom  of  the  cyst 
with  forceps  and  pulling  it  out.  In  this  little  operation  there  are  two  poiuts 
that  require  attention ;  first,  the  base  of  the  cyst  should  never  be  transfixed  ; 
and,  secondly,  no  attempt  at  dissection  should  be  made:  if  either  of  these 
cautions  be  neglected,  troublesome  haemorrhage  may  ensue.  No  dressing  is 
required  after  the  operation  beyond  a  piece  of  dry  cotton  wool,  which  may 
be  laid  on  the  wound.  This  will  generally  heal  by  the  first  intention. 
Should  it  not  do  so,  water-dressing  should  be  applied.  When  they  occur  upon 
the  scalp,  a  large  number  of  these  tumours  may  be  removed  at  one  sitting  ; 
as,  however,  there  is  always  some  danger  of  erysipelas  following  operations  in 
this  situation,  it  is  only  prudent  to  select  a  favourable  season  of  the  year,  and 
not  to  operate  if  the  health  be  out  of  order.  Erysipelas  is  the  only  danger  to  be 
apprehended  :  it  is  especially  apt  to  occur  in  elderly  people  of  a  stout  make 
and  florid  complexion.  When  seated  about  the  back,  trunk,  or  limbs,  they 
usually  require  to  be  dissected  out,  being  thin  and  more  closely  incorporated 
with  the  skin,  and  often,  in  consequence  of  former  inflammation,  adherent  to 
the  subjacent  parts.  In  doing  this,  care  should  be  taken  that  the  whole  of 
the  cyst  is  extirpated  ;  the  woimd  should  be  dressed  lightly,  and  speedily 
heals.  If,  however,  any  portion  of  the  cyst  be  left,  it  should  be  freely  nibbed 
with  nitrate  of  silver,  lest  a  troublesome  fistula  remain.  When  the  tumours  are 
situated  between  the  shoulders  or  on  the  back,  and  the  patient  is  imwilling  to 
submit  to  an  operation,  I  have  sometimes  easUy  and  successfirlly  removed  them 
by  opening  up  with  a  probe  the  small  black  orifice,  which  will  always  be  found 
leading  into  them,  squeezing  out  the  contents  of  the  cyst,  and  then  pushing  in 
two  or  three  silk  threads,  which,  acting  like  a  seton,  have  excited  the  requisite 
amount  of  inflammatory  action  to  bring  about  a  closure  of  the  cyst. 

There  is  one  situation  in  which  these  cysts  are  often  met  with,  and  where 
their  removal  requires  special  care — viz.,  at  the  outer  angle  of  the  orbit  in 
children  ;  here  they  are  apt  to  develop  shortly  after  birth,  and  are  excessively 
thin-walled,  requiring  a  careful  dissection  to  extirpate  the  whole  of  the  cyst. 

The  horns  and  semi-malignant  ulcers  that  result  from  these  growths,  may 
require  excision.  If,  however,  the  ulceration  be  connected  ^vitll  the  cranium 
by  its  base,  or  be  very  extensive,  as  in  the  case  depicted  (Fig.  181),  it  will  be 
safer  to  treat  it  by  the  application  of  a  weak  solution  of  the  chloride  of  zinc,  or 
by  occasionally  touching  it  with  fused  potass. 

M  M  2 


532 


TUMOURS. 


(i)  Various  forms  of  encysted  tumour  may  arise  from  the  Closure  and  Dila- 
tation of  the  Buds  of  other  Excretory  Organs ;  as,  for  instance,  ranula  from  tlie 
occlusion  of  the  salivary  ducts,  encysted  hydrocele  from  the  closure  of  the  tubuli 
testis,  or  cystic  tumours  of  the  breast  from  the  obstruction  of  the  lacteal  ducts. 
These  afl^ctions,  however,  constitute  special  diseases,  the  consideration  of 
which  must  be  defen-ed  to  subsequent  chapters.  The  general  principle  of 
Treatment  in  these  lands  of  afl'ection,  consists  either  in  restoring  the  freedom  of 
the  outlet  by  the  excision  of  a  portion  of  the  Avail,  or  obliterating  the  cyst  by 
making  an  incision  into  it,  and  allowing  it  to  granulate  from  the  bottom. 

(c)  Cysts  may  arise  from  the  Distension  of  Cavities  which  are  Unprovided  with 
any  Excretory  Duct ;  as,  for  instance,  the  burste  ;  wliich  often  attain  a  very  con- 
siderable size  under  these  circumstances.  The  structure  of  these  cysts  becomes 
greatly  altered ;  sometimes  the  walls  are  thin  and  expanded ;  at  others  they 
acquire  a  thick  cellulo-fibrous,  almost  ligamentous,  appearance.  Inside  they 
are  often  warty-looking,  from  the  deposition  of  imperfectly  organised  fibrine, 
often  arranged  in  a  laminated  form.  Not  unfrequently  attached  to  the  walls, 
and  floating  in  the  interior,  are  a  number  of  granular,  melon-seed-like  bodies, 
greyish  or  yellow  in  colour,  semi-transparent,  elongated  or  irregular  in  shape, 
usually  rather  hard,  but  at  others  soft  and  flocculent.  These  appear  to  be 
composed  of  masses  of  imperfectly  organised  fibrine,  somewhat  resembling  in 
structure  granulation-cells,  and  often  form  in  large  quantities,  so  as  to  block  up 
the  interior  of  the  cyst,  converting  it  into  a  solid  tumour.  The  fluid  con- 
tents of  these  cysts  are  usually  thin  and  serous,  of  a  yellowish  or  broAvnish 
colour.  In  their  progress  these  cysts  are  foxmd  to  increase  up  to  a  certain 
size,  when  they  usually  thicken  and  harden,  in  consequence  of  the  fibrinous 
transformation  just  described;  or  else  they  inflame  and  suppurate  in  an 
imliealthy  manner.  They  may  occur  in  any  of  the  situations  in  which  bursje 
naturally  exist  or  are  accidentally  formed,  and  which  will  be  mentioned  here- 
after, but  are  most  commonly  met  with  upon  the  knee-cap,  the  nates,  or  the 
first  joint  of  the  great  toe. 

The  simple  forms  of  Cystic  Tumours  of  the  Ovary  may  be  placed  under  this 
head,  as  they  arise  from  a  dilatation  of  the  Graafian  vesicle,  and  are  fiUed  with 
a  more  or  less  clear  serotis  fluid.  They  sometimes  attain  an  enormous 
magnitude. 

The  Treatment  of  the  cysts  derived  fi-om  bursse  consists  in  attempting  their 
absorption  by  the  use  of  stimulating  plasters  ;  or,  if  this  faU,  in  the  removal  of 
their  contents  by  tapping.  Their  cavities  are  then  closed  by  exciting  inflam- 
mation and  suppuration  within  them,  by  the  introduction  of  a  seton,  by  injec- 
tion with  stimulating  solutions,  or  by  the  subcutaneous  section.  If  these 
means  faU,  excision  will  be  required,  more  especially  if  the  tumour  have 
assumed  a  dense  and  fibrous  character. 

2.  Cysts  occasionally  are  met  with  as  New  Formations,  filling  by  their  own 
secretion.  They  occiu'  in  the  general  areolar  tissue,  and  in  connection  with 
the  sheaths  of  tendons  ;  but  most  frequently  about  the  generative  organs,  more 
especially  in  the  ovary,  in  the  broad  ligament  of  the  uterus,  or  in  the  breast. 
These  cysts  vary  most  widely  in  size,  from  that  of  a  millet-seed  to  tumours 
weighing  many  pounds,  and  filling  up  the  greater  part  of  the  abdominal  caAaty. 
"When  smaU,  they  are  usually  tliin-walled,  and  are  often  imbedded  in  a  matrix 
composed  of  imperfect  hypertrophy  of  the  organ  in  which  they  are  situated,  as 
in  the  breast  and  testes  ;  when  large,  as  in  the  ovary,  the  walls  are  thick,  finu, 
satiny,  and  often  very  tough.  Projecting  into  their  interior  are  solid  masses, 
consisting  of  cauliflower-like  growths,  occasionally  filling  up  the  whole  inside 
of  the  cyst  with  compact  solid  white  layers.    These  "  intracystic "  growtlis 
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cause  by  their  increase  in  size  the  gradual  absorption  of  the  more  fluid  contents, 
until,  at  last,  their  development  is  an-ested  by  the  cyst-wall. 

These  cysts  may  be  divided  into  the  sim2}le  and  the  compound.  The  Simple,  or, 
as  they  are  commonly  called,  Serous  Cysts,  are  met  with  in  almost  every  situation, 
being  composed  of  a  thin  expanded  wall,  containing  a  slightly  viscid  serous  fluid. 

The  Compound,  or,  as  they  are  often  called,  Froliferous  or  Multilocular  Cysts, 
are  especially  met  vrith  in  the  ovary,  and  have  been  studied  with  great  care 
by  Hodgkin,  and  more  recently  by  Wilson  Fox.  Of  these  there  are  two 
varieties,  the  first  consisting  of  an  aggregation  of  simple  cysts  closely  packed 
and  pressed  together  ;  the  second  composed  of  cysts  having  others  growing 
from  their  walls.  The  ca%'ities  of  these  multilocular  cysts  present  the  greatest 
possible  variety  in  their  contents  ;  fluid,  from  a  limpid  serum  to  a  semi-solid 
jelly-like  matter,  and  of  every  shade,  from  light-yellow  to  greenish-black,  or 
dark-brown,  is  met  with  in  them  :  solid  intracystic  growths,  cancerous  masses, 
or  the  debris  of  epithelial  and  cutaneous  structures,  are  also  foimd  in  them. 

Wilson  Fox  has  shown  that  these  secondary  cysts  are  the  results  of  con- 
strictions of  portions  of  the  ducts  of  glandular  structures,  associated  with  the 
hypertrophy  and  fresh  gro'niih  of  tubular  formations  ;  a  view  wMch  satisfac- 
torily explains  the  occurrence  of  epithelium  and  other  adenoid  structiires 
■nathin  them.  Some  of  the  secondary  cysts  associated  with  the  papillary 
growths  appear  to  result  from  the  cohesion  of  adjoining  masses  of  papillary 
structure,  and  thus  present  cavities  lined  with  epithelium,  similar  to  that  which 
lines  the  parent  cyst  and  the  papillary  mass  itself.  The  intracystic  growths 
themselves  appear  to  be  derived  from  the  superficial  strata  of  the  stroma  of  the 
cyst- wall,  and,  as  they  arise  by  protrusion  into  the  cavity  of  the  cyst,  they  are 
necessarily  covered  by  the  same  epithelium  which  lines  the  latter. 

Villous  growths  are  also  foimd  scattered  in  patches  on  the  inner  surface  of 
the  cyst-wall.  They  are  always  highly  vascular,  consisting  almost  entirely  of 
loops  of  vessels  covered  by  a  layer  of  epithelium.  These  are  intimately  con- 
nected with  the  development  of  gland-structures. 

The  Sanguineous  Cyst,  or  Hwmatoma,  is  a  peculiar  variety  of  the  simple  form, 
and  has  been  described  by  Paget  as  princiijally  occurring  about  the '  neck,  the 
parotid,  the  anterior  part  of  the  thigh,  the  leg,  the  shoulder,  and  the  pubes.  It 
is  especially  characterised  by  containing  fluid  blood,  more  or  less  altered  in 
appearance.  He  describes  these  cysts  as  being  formed  in  three  possible  ways  ; 
either  by  haemorrhage  into  a  previously  existing  serous  cyst,  by  transformation 
from  a  naevus,  or  by  a  vein  becoming  occluded  and  dilating  into  a  cyst.  I 
have  seen  a  large  haematoma  on  each  ear  of  a  lunatic.  The  contents  were  semi- 
solid coagulimi.  These  sanguineous  cysts  may  sometimes  resemble  in  general 
appearance  encephaloid  disease.  A  case  of  this  kind  was  sent  to  me  by  my 
friend  Dr.  Henry  Bennet — a  tumour  of  about  the  size  of  an  orange,  of  nodu- 
lated appearance,  existing  in  the  leg  of  a  woman  below  the  knee,  where  it  had 
been  gradually  increasing  in  size  for  about  a  couple  of  years.  So  close  was  the 
resemblance  to  malignant  disease  presented  by  the  tiunour,  that  the  Umb  had 
been  condemned  for  amputation  by  some  Surgeons  who  had  previously  seen  the 
case  ;  as,  however,  the  growth,  on  examination,  proved  to  be  a  sanguineous 
cyst,  as  its  walls  were  thin  and  adherent,  and  as  it  extended  too  deeply  into  the 
ham  to  admit  of  ready  removal,  I  reduced  it  by  successive  tappings,  and  then, 
laying  it  open,  allowed  it  to  granulate  from  the  bottom.  When  practicable, 
however,  the  cyst  should  always  be  dissected  out. 

Encysted  Tumours  containing  Hair  and  Fatty  Matters  (Pilo-cystic  Tumours, 
or  Dermoid  Cysts),  are  occasionally  met  with.  These  Avould,  in  many  instances, 
appear  to  be  the  remains  of  blighted  ova  inclosed  in  the  body,  as  they  are  con- 
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genital,  and  usually  contain  some  fcctal  debris,  such  as  portions  of  bone,  teeth, 
&c.  The  hairs  in  these  tumours  are  connected  with,  and  grow  from,  cuticular 
structures  in  which  setaceous  follicles  are  commonly  distinctly  ohservable. 
The  fatty  matter  which  they  contain  in  large  quantity,  and  which  may  either 
be  solid  or  perfectly  fluid,  is  in  all  probability  the  result  of  fatty  degeneration 
of  the  soft  tissues  of  which  they  are  composed.  These  tumours  are  most  fre- 
quently met  with  in  the  abdomen,  especially  about  the  ovaries,  mesentery,  and 
omentum  :  they  have  also  been  observed  in  connection  with  the  testis,  having 
probably  descended  into  the  scrotum  with  this  gland.  A  very  remarkable  case 
of  this  kind  once  occurred  at  University  College  Hospital  under  Mr.  Marshall. 
They  have  also  been  foimd  about  the  face,  witMn  the  skull,  and  in  the  lung, 
but  never,  I  believe,  in  connection  with  the  extremities. 

Cysts  containing  fatty  matters  present  several  varieties.  The  contents  may 
be  derived  from  the  fatty  degeneration  of  epithelial  structures,  or  of  the  con- 
tents of  a  cyst  originating  in  any  of  the  ways  above  described.  Sometimes  the 
fatty  matters  are  in  the  form  of  a  half-fluid,  oily  emulsion,  or  of  a  white  cheesy 
mass  of  the  consistence  of  soft  putty  ;  at  others,  they  present  a  very  peciiliar 
appearance  known  as  Cholesteatoma  {Perlgesdnvulst,  Tumeur  Perlee).  This 
consists  of  a  smooth,  laminated,  white  and  dry  fatty  mass,  contained  in  a  cyst, 
and  composed  partly  of  concentrically  arranged  epithelial  cells,  and  partly  of 
crystalline  fat  and  cholesterine.  Virchow  has  described  this  as  a  distinct 
variety  of  tumour,  and  considers  that  it  is  not  necessarily  connected  with 
epithelial  formations.  It  usually  occurs  in  the  temporal  bone,  but  has  been 
found  in  the  cerebellum.    It  is  a  very  rare  form  of  tumour. 

II.— TUMOUES    PRODUCED   BY   LOCAL   HYPERPLASIA  OF 
COMPLEX  STRUCTURES. 

These  tumoui-s  differ  from  simple  hypertrophies  in  this,  that  there  is  always 
some  departure  from  the  normal  type  of  form  in  the  part  aifected,  and  that, 
although  the  individual  elements  remain  the  same,  the  proportion  existing 
between  them  is  usually  modified. 

This  section  comprises  : — 1.  Tumoui-s  connected  with  the  Integiunental 
Structures,  as  Papillary  and  Warty  Growths,  and  Simple  Polypi  ;  2.  Lobular 
Hypertrophy  with  more  or  less  Modification  of  Glandular  Structures — (a)  in 
the  Skin  and  Mucous  Membrane,  (b)  in  the  Breast,  Testis,  &c.  ;  3.  Vascular 
Tumours  ;  4.  Tumours  of  Nerves  ;  5.  Tumours  of  Muscle. 

1.  Tvmours  connected  with  the  Integumental  Structures,  whether  Mucous  or 
Cutaneous. — The  simplest  of  these  formations  are  Corns,  which  consist  merely 
of  an  imdue  development  of  cuticle,  with  a  slight  increase  in  the  vascularity  of 
the  subjacent  cutis  ;  subsequently  the  papillae  themselves  become  enlarged, 
especially  when  the  irritation  has  been  prolonged  or  considerable. 

Warts  are  the  result  of  a  primary  hj'pertrophy  of  the  papillee,  accompanied 
by  the  formation  of  new  vessels,  and  leading  to  a  great  increase  in  the  develop- 
ment of  the  epidermis,  which  forms  horny  laminated  strata,  and  sometimes 
produces  masses  with  a  concentric  arrangement  of  the  cells,  closely  resembling 
the  nest-like  structures  seen  in  epithelioma.  The  true  warts  are  most  commonly 
found  on  the  skin,  and  are  then  often  very  hard  and  horny.  Softer  varieties 
are,  however,  found  on  the  muco-cutaneous  surfaces,  especially  of  the  prepuce 
and  vulva,  and  are  usually  of  a  specific  origin ;  they  often  present  a  mixed 
character,  and  tend  to  pass  insensibly  into  the  next  group.  Warts  may  be  the 
result  of  a  local  irritation,  but  in  many  cases  they  appear  to  depend  as  much 
upon  some  constitutional  condition. 

Condylomata  and  Mucous  Tubercles  present  a  still  greater  departure  from  the 
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nomial  couditioii  of  the  part,  and  are  considered  by  some  as  belonging  to  a 
different  class  of  formations,  the  sarcomata.  The  iDapilla3  are  not  simply 
hj-pertropliied,  hut  present  some  modifications  in  their  anatomical  structure, 
the  fibrous  tissue  of  the  corium  being  softer,  and  containing  a  greater  propor- 
tion of  cells  and  nuclei.  It  is,  however,  convenient  to  retain  them  under  the 
present  head,  because  we  find  a  very  gradual  transition  from  the  true  wart  to 
the  most  truly  sarcomatous  papilloma,  as  these  formations  are  often  termed. 
They  occur  on  the  mucous  or  muco-cutaneous  surfaces,  and  have  usually  a 
specific  origin.  When  situated  on  the  mucous  membranes,  they  are  often 
pointed,  somewhat  pendulous  or  nodulated  on  the  surface,  very  vascular,  and 
bleed  readily  when  touched ;  but  Avhen  they  occur  on  a  muco-cutaneous  surface, 
they  are  flattened,  expanded,  soft,  and  white,  constituting  the  true  condylomata 
or  mucous  tubercles. 

Allied  in  structure  to  these  latter  growths,  though  probably  truly  belonging 
to  the  next  class,  is  a  peculiar  pinkish  white  fibro-vascular  tissue,  which  is 
occasionally  met  with  in  old  cicatrices,  more  especially  after  bums,  as  an  out- 
growth of  these,  and  not  unfrequently  recurs  after  removal ;  this  disease  is 
termed  Cheloid  (see  p.  162). 

The  general  piinciples  of  Treatment  of  these  affections  consist  in  their 
removal  by  excision,  ligature,  or  caustics,  according  to  their  size,  situation,  and 
attachments.  Excision  is  usually  preferable  when  they  are  seated  on  mucous 
surfaces ;  the  ligature  should  be  used  if  they  be  large  and  pendulous  ;  and 
caustics  should  be  employed  when  they  are  seated  on  the  skin  or  a  muco- 
cutaneous surface. 

Polypi  are  pendulous  masses  growing  from  any  mucous  surface,  but  more 
especially  from  the  nose,  ear,  throat,  uterus,  and  rectum.  The  term  polypus  is 
applied  very  indiscriminately  to  various  pendulotis  tumours  growing  from 
mucous  membranes,  some  of  which  belong  to  the  present  class,  whilst  others 
belong  to  the  sarcomata.  The  true  mucous  or  gelatinous  polypus  is  composed 
of  the  elements  of  miicous  membrane  expanded  and  spread  out,  and  consists  of 
a  loose  fibrous  stroma  covered  by  epithelium  more  or  less  distinctly  ciliated, 
the  cilia  being  often  beautifully  seen  when  recent  specimens  are  examined 
under  the  microscope.  The  so-called  fibrous  or  medullary  polypus  consists  of 
other  forms  of  tumour  growing  from,  and  covered  by,  mucous  membrane.  The 
true  mucous  polypus  grows  rapidly,  being  a  soft  and  vascular  reddish-purple  or 
brown-looking  mass,  and  may  expand  greatly,  gi"ving  rise  to  serious  symj)toms 
of  obstruction  in  the  passage  in  which  it  is  situate,  bleeding  freely  when 
touched,  destroying  the  bones  by  its  pressure,  and  producing  great  mischief 
and  disfigurement.  It  is  especially  in  the  nose  and  the  uterus  that  it  attains 
to  a  large  and  dangerous  size.  The  Treatment  consists  in  removing  it  according 
to  its  situation,  its  degree  of  vascularity,  and  the  nature  of  its  attachment,  by 
avulsion,  ligature,  or  excision. 

2.  Hypertrophy  of  Glandular  Structures. — This  forms  an  important  series  of 
special  affections,  occurring  (a)  in  the  Small  Glands  of  the  Skin  and  Mucous 
Membrane,  or  (6)  in  the  Larger  Glands  which  constitute  individual  organs. 

The  part  becomes  chronically  enlarged  and  indurated,  usually  without  any 
signs  of  inflammatory  action,  though  in  some  cases  apparently  as  the  result  of 
this  condition.  On  examination,  the  structure  of  the  gland  or  lobule  affected 
will  either  be  found  to  have  undergone  an  imperfect  or  ill-developed  hyper- 
trophy in  some  of  its  lobules,  or  to  be  expanded  by  the  accumulation  of 
glandular  epithelium,  which  will  be  found  in  many  cases  to  have  undergone 
degeneration,  and  to  have  given  rise  to  cheesy  masses,  which  may  be  mistaken 
for  tuberculous  deposits. 
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In  the  skin  and  mucous  membrane  these  formations  are  usually  accompanied 
by  an  increased  growth  of  the  papiUa3,  and  are  often  mistaken  for  epithelioma ; 
this  error  is  the  more  likely  to  arise,  as  it  is  not  uncommon  to  find  very  well 
marked  nests  of  flattened  epithelial  cells  produced  in  the  distended  extremities 
of  the  gland-ducts.  I  have  removed  such  a  growth  from  the  lip  under  the  im- 
pression that  it  was  truly  epitheliomatous  in  character ;  but  it  proved,  on  careful 
microscopic  examination,  to  be  of  a  glandular  origin.  Though  purely  local  in 
their  origin,  these  tumours  often  produce  troublesome  ulceration,  and  may  even 
return  in  the  adjacent  parts  after  removal  by  the  knife  ;  they  probably  never 
give  rise  to  secondaiy  formations  in  other  organs. 

Glandular  tumours  in  such  organs  as  the  breast,  testis,  &c.,  usually  appear  as 
distinctly  circumscribed  masses  aftecting  one  or  more  lobiiles.  The  special 
features,  however,  presented  by  these  growths  will  be  considered  when  we 
come  to  the  diseases  of  the  organs  themselves. 

The  Treatment  of  these  tumours  consists  in  an  endeavour  to  remove  the  mass 
by  friction  with  the  preparations  of  iodine,  or  by  the  application  of  stimulating 
and  absorbent  plasters.  If  these  means  fail,  methodical  pressure  may  some- 
times advantageously  be  employed ;  and,  as  a  last  resonrce,  extirpation  by  the 
knife  must  be  performed. 

Tumours  dependent  on  an  increase  of  (3)  the  Vascular  Tissue,  as  aneurism 
by  anastomosis  ;  of  (4)  the  Nervous  Tissue,  as  some  kinds  of  neuroma  ;  and  of 
(5)  Muscular  Tissue,  if  these  really  exist,  may  be  more  conveniently  studied  in 
the  Chapters  devoted  to  the  consideration  of  the  structures  to  which  they 
belong  ;  and  it  will  be  sufficient  for  the  present  to  indicate  their  existence  in 
connection  with  this  group.  Some  timiours  composed  of  osseoics  tissue,  as 
simple  exostosis,  really  belong  to  this  group,  but  have  been  placed  in  the  next 
class  to  indicate  their  other  more  important  affinities. 

III.— TUMOURS  OF  THE  CONNECTIVE  TISSUE  TYPE. 
■  This  class  constitutes  the  largest  and  possibly  the  most  important  group  of 
new  formations  with  which  the  Surgeon  has  to  deal,  and  contains  individuals 
which  diff"er  most  widely  in  their  clinical  characters,  but  which  are  neverthe- 
less closely  united  by  structural  and  developmental  affinities.  The  tj^e.  upon 
which  this  class  is  founded  has  been  explained  above,  and  in  considering  the 
growths  derived  from  it  we  shall  pass  from  the  most  homologoi;s  to  the  most 
heterologous. 

1.  Those  derived  directly  from  Coimective  Tissue  :  (a)  Fatty  Tumours, 
Lipoma ;  (6)  Fibroid  Tumours  (simple)  ;  (c)  The  Sarcomata,  consisting  of 
Areolar,  Fibro-cellular,  Myxomatous,  and  Recurrent  Fibroid  Tumours  ;  {d) 
Fibro-plastic  and  Myeloid  Tumours  ;  (e)  Granulation  Tumours. 

2.  Those  derived  from  or  formed  upon  the  type  of  Cartilage  :  Enchondroma. 

3.  Those  derived  from  or  formed  upon  the  tj^e  of  Bone  :  (a)  Exostosis  ;  (6) 
Osteo-Sarcoma  ;  (c)  Malignant  Osteoid. 

1.  Tumours  derived  directly  from  Connective  Tissue. — a.  Fatty 
Tumours  constitute  an  important  class  of  surgical  diseases,  as  they  occur  very 
extensively  in.  almost  every  part  of  the  body,  and  at  all  ages,  though  they  are 
most  commonly  met  with  about  the  earlier  periods  of  middle  Ufe.  In  the 
majority  of  cases  they  appear  to  originate  without  any  evident  cause  ;  in  other 
instances  again  they  can  be  distinctly  traced  to  pressure  or  to  some  local  irrit^i- 
tion,  as  to  that  of  braces  or  shoulder-straps  over  the  back  and  shouldei-s.  In 
one  case  I  have  Icnown  the  disease  to  be  hereditarily  transmitted  to  the 
members  of  three  generations  of  a  family. 

Fatty  accumulations  take  jjlace  under  two  forms,  one  diffused,  the  other 
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circumscribed  ;  it  is  the  latter  variety  only  that  is  temied  the  Adipose  Tumour. 
The  diffused  form  of  fatty  deposition  occiu's  in  masses  about  the  chin  or  nates 
without  constituting  a  disease,  though  it  may  occasion  much  disfigurement. 

Fatty  or  adipose  tnmonrs  may  form  in  all  parts  of  the  body  as  soft,  indolent, 
inelastic,  and  doughy  swellings,  growing  but  very  slowly  ;  being  either  oval  or 
roimd,  but  not  unfrequently  lobulated,  and  occurring  most  frequently  in  the 
subcutaneous  fat  about  the  neck  and  shoulders,  but  occasionally  met  with 
between  the  muscles,  in  the  neighbom-hood  of  joints,  of  serous  membranes,  as 
of  the  pleura,  and  of  mucous  canals,  sometimes  in  very  unusual  situations 
Avhere  such  growths  would  scarcely  be  looked  for.  Thus  I  removed  some  time 
since  a  lipoma  tlu-ee  inches  in  length,  and  as  tliick  as  the  thumb,  from  under 
the  annular  ligament  and  the  palmar  fascia  of  a  young  woman,  where  it  lay  in 
close  contact  with  the  ulnar  artery  and  nerve.  A  very  curious  circumstance 
coimected  with  these  tumours  is  that  they  occasionally  shift  their  seat,  slowly 
gliding  for  some  distance  from  the  original  spot  on  M'hich  they  grew  ;  thus, 
Paget  relates  cases  in  which  fatty  tumours  shifted  their  position  from  the  groin 
to  the  perinseum  or  the  thigh.  I  have  known  one  to  descend  from  the  shoulder 
to  the  breast. 

They  may  attain  a  large  size,  but  only  occasion  inconvenience  by  their 
pressure  or  bulk ;  sometimes  they  appear  in  great  numbers,  upwards  of  250 
tiunours  of  various  sizes  having  been  found  in  the  same  individual.  They  rarely 
ulcerate  or  inflame,  nor  do  they  undergo  any  ulterior  changes  of  structure. 

The  typical  Lipoma  is  a  mass  of  yellow  oily  fatty  matter  and  areolar  tissue, 
inclosed  in  a  fine  thin  capsule  having  small  vessels  ramifying  over  its  surface. 
This  tumour  is  usually  more  or  less  lobulated,  often  remarkably  dentated,  and 
sending  out  irregular  prolongations  that  extend  to  some  little  distance  into 
the  surrounding  cellulo-adipose  tissue. 

These  timiours,  which  present  the  least  deviation  from  the  normal  structure, 
are  derived  from  the  ordinary  connective  tissue  by  an  increased  development 
of  oily  matter  in  the  cells  of  the  part.  They  present  certain  minor  varieties  in 
their  structure,  dependent  iipon  the  proportion  of  the  true  fatty  to  the  fibrous 
elements.  Their  microscopic  characters  are  those  of  ordinary  adipose  tissue,  but 
it  is  not  uncommon  to  find  crystalline  deposits  of  the  fatty  acids  in  the  cells. 

In  the  Treatment  of  fatty  tumours,  little  can  be  done  except  by  extirpation 
with  the  knife,  by  which  the  patient  is  speedily  and  effectually  rid  of  the 
disease.  The  tumotu",  being  encapsuled  and  but  loosely  adherent  to  adjacent 
IxiTls,  readily  turns  out,  and  the  wound  often  heals  by  the  first  intention.  It 
is  true  that  we  have  the  sanction  of  Sir  B.  Brodie's  high  authority  for  the 
administration  of  the  liquor  potassse  in  some  cases,  imder  which  treatment  this 
eminent  Surgeon  states  that  fatty  tumours  have  occasionally  disappeared. 

6.  Fibroid  Tumours. — These  growths  are  by  no  means  so  common  as  many 
of  the  affections  that  have  already  been  described ;  they  are  met  with  in 
various  situations,  as  in  the  testes  and  mamma,  uterus  and  antrum,  about 
joints,  in  the  periosteum,  in  the  subcutaneous  areolar  tissue,  and  in  connection 
with  nerves.  The  situations  in  which  they  are  most  frequent,  and  where  their 
structure  is  most  typical,  is  in  the  neck,  especially  in  the  parotid  region,  in  the 
uterus,  and  the  antrum.  In  shape  these  tumours  are  irregularly  oval  or 
rounded  ;  they  are  smooth,  painless,  and  moveable  ;  they  grow  slowly,  but 
may  attain  an  enormous  size,  equal  to  that  of  a  cocoa-nut  or  water-melon. 
Liston  removed  from  the  neck  one,  which  is  at  present  in  the  Museimi  of  the 
College  of  Surgeons,  that  weighed  twelve  pounds  ;  they  have,  however,  been 
found  weighing  as  much  as  seventy  pounds.  They  are  almost  invariably  single, 
and  when  cut  into  present  a  white  glistening  fibrous  stnicture,  being  composed 
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of  nucleated  fibres  like  those  of  ligamentous  tissue  (Fig.  182).  The  cells  are 
few  in  number,  elongated,  branched,  and  anastomosing.  These  tumours  may 
remain  stationary  for  years,  and  this  is  the  condition  in  which  they  are  often 
presented  to  the  Surgeon.  Eventually,  however,  tliey  are  apt  to  undergo  disin- 
_-,;,-rTTrra-m   tegration,  becoming  infiltrated, 


hsemorrhage  and  discharges.  In  other  cases  these  tumours  may  degenerate 
into  a  spongy  calcareous  mass  of  a  brownish  colour  and  hard  consistence  ;  but 
they  never  undergo  proper  ossification.  More  rarely  the  interior  of  these 
growths  softens  and  undergoes  absorption,  so  as  occasionally  to  form  cysts  of 
large  size,  containing  fluids  of  various  shades  of  colour.  Paget  relates  the  case 
of  a  very  large  cyst  of  this  kind  formed  by  the  hollowing  out  of  a  fibroid 
tumour  of  the  uterus,  wliich  was  twice  tapped  by  mistake  for  ovarian  dropsy. 

The  Treatment  of  these  tumours  is  in  a  great  measiu'e  palliative  ;  but  when 
they  are  so  situated  as  to  admit  of  removal,  as  in  the  neck,  under  the  angle  of 
the  jaw,  or  in  the  antrum,  they  should  always  be  extirpated. 

The  Malignant  Fibroid  Tumour  closely  resembles  in  its  general  appearance 
and  microscopic  elements  the  ordinary  fibroid  growths  ;  but  its  great  character- 
istic is  its  recurrence  after  removal,  with  much  tendency  to  ulceration,  slough- 
ing, and  hsemorrhage.  When  it  returns,  it  forms  not  only  in  its  original 
locality,  but  in  internal  parts  of  the  body  at  a  distance  from  it. 

c.  Sarcomata. — This  group  is  less  defined,  and  the  name  has  been  applied 
rather  vaguely  by  several  writers  ;  of  late,  indeed,  the  term  sarcoma  has 
included  all  the  forms  of  tumours  derived  from  the  connective  tissue,  not 
excepting  even  the  fibro-plastic  or  myeloid  varieties.  It  seems,  however, 
desirable  to  restrict  the  name  to  the  group  now  under  consideration  ;  wliich, 
although  presenting  varying  degrees  of  departure  from  the  normal  t}^e,  have 
nevertheless  certain  very  imjDortant  features  in  common.  These  common 
characters  are  as  follows  : — an  intercellular  substance  presenting  a  certain 
degree  of  fibrillation,  rarely  so  well  marked  as  that  seen  in  normal  connective 
tissue,  sometimes  indeed  very  imperfect ;  it  is  usually  rather  soft,  and  often 
contains  much  fluid  iu  the  meshes  of  the  stroma.  Embedded  in  this  matrix 
are  cell-structures  varying  much  iu  number  and  size,  sometimes  thinly 
scattered,  elongated,  and  spindle-shaped,  sometimes  of  a  more  oval  or  caudate 
form  and  collected  into  small  groups.  Each  cell  usually  contains  a  single  well 
defined  nucleus  and  nucleolus  ;  sometimes,  however,  the  nucleus  so  completely 
fills  the  body  of  the  cell  that  its  presence  is  not  easily  recognised.    Any  two 


cedematous,  and  softening  in  the 
centre,  or  at  various  points  of  the 
cii-cumference  ;  they  then  break 
down  into  a  semi-fluid  mass, 
the  integuments  covering  them 
inflame  and  slough,  and  an  un- 
healthy pus,  mixed  with  disor- 
ganised portions  of  the  tumour, 
is  poured  out,  leaving  a  large  and 
unhealthy  sloughy  chasm,  from 
which  fungous  sprouts  may  shoot 
up,  readily  bleeding  on  the 
slightest  touch,  and  gvnng  the 
part  a  malignant  appearance ; 
the  patient  eventually  falling 
into  a  cachectic  condition,  and 
becoming    exhausted    by  the 


Fig.  182. — Sti-ucture  of  Fibroid  Tumour. 
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indi^-icluals  belonging  to  this  group  may  be  considered  much  unlike  one  another, 
and  it  is  only  by  comparing  the  intermediate  forms  that  tlieir  relation  to  one 
another  can  be  recognised. 

The  Areolar  Tumours  are  little  more  than  a  simple  hyperplasia  of  the  sub- 
cutaneous or  submucous  areolar  tissue.  These  are  represented  by  pendulous 
sarcomatous  growths  forming  lai-ge  tumours  commonly  called  JVens,  which 
may  occur  on  any  part  of  the  surface.  They  axe  smooth,  pedunculated,  firm, 
somewhat  doughy,  but  non-elastic,  pendulous,  and  moveable,  slowly  increasing 
without  pain  often  to  a  very  great  size.  It  is  in  warm  climates,  and  in  the  Hmdoo 
and  Negro  races,  that  they  attain  their  greatest  development,  having  been  met 
with  fifty,  seventy,  and  even  a  hundred  pounds  in  weight.  They  are  chiefly 
seated  about  the  genitals,  enveloping  the  scrotum,  penis,  and  testes  in  the  male, 
or  depending  from  the  labia  of  the  female.  That  remarkable  enlargement  of 
the  leg  occurring  in  the  Mauritius  and  some  parts  of  the  West  Indies,  and 
hence  termed  Barbadoes  leg,  is  an  affection  of  this  kind.  In  structure  these 
growths  appear  to  be  a  simple  hypertrophy  of  the  fibro-cellular  element  of  the 
part  affected,  being  composed  of  a  loose,  reddish  stroma  moistened  with  a  serous 
fluid.  In  the  Treatment  of  these  affections,  pressure  and  iodine  applications  may 
be  tried  in  the  earlier  stages,  with  the  view,  if  possible,  of  checldng  their  growth  ; 
at  a  later  period  they  must,  if  large,  be  removed  by  operation,  though  this 
procedure  is  at  times  an  extremely  severe  one, 
o'wing  to  the  great  magnitude  they  attain. 

The  Fibro-cellular  Twnours,  described  cur- 
sorily by  many  writers  as  cellular  tumours, 
have  been  more  fully  examined  by  Paget. 
They  are  not  of  common  occurrence  ;  and 
when  met  with  they  are  most  frequently 
found  in  the  scrotum,  the  labium,  the  deep 
muscular  interspaces  of  the  thigh,  and  on  the 
scalp,  in  which  situation  they  may  form  large 
masses,  attaining  sometimes  to  a  weight  of 
many  poimds.  The  accompanying  Figure  183 
is  taken  from  a  tumour  of  this  kind,  which  I 
removed  from  the  side  of  a  woman.  When 
they  occur  about  the  scrotum  and  labium, 
these  tumours  must  not  be  confoimded  with 
elephantiasis  of  these  parts,  fi'om  which  they 
may  be  distinguished  by  being  limited  and 
circumscribed  masses,  and  not  mere  out- 
growths. They  happen  only  in  adults  who 
othennse  are  in  good  health,  and  grow  quickly, 
forming  soft,  elastic,  rounded,  and  smooth  tumours  ;  they  are  not  attended  by 
any  pain.  After  removal  they  are  found  to  possess  a  thin  capsule,  to  be  of  a 
yellowish  colour,  and  to  contain  a  large  quantity  of  infiltrated  sero-plastic  fluid, 
which  may  be  squeezed  out  abundantly,  and  coagulates  on  standing.  Under  the 
microscope  they  display  a  fine  areolar  stroma,  consisting  of  undulating  filaments 
or  fibrous  bands,  in  the  midst  of  which  abundant  nuclei  appear,  which  are 
rendered  more  distinct  by  the  action  of  acetic  acid.  Elongated  fibre-cells  are 
also  to  be  seen  scattered  amongst  the  fibres.  As  these  tumours  are  perfectly 
innocent,  no  hesitation  need  be  entertained  about  their  removal. 

Closely  allied  to  these  last  in  nature  and  origin,  but  presenting  some  special 
characters  and  representing  a  still  greater  departure  from  the  normal  standard, 
are  the  formations  called  by  Virchow  Glioma  and  Myxoma.    Glioma  arises 


Fig.  183.- 


-Pendulous  Fibro-cellular 
Tumour. 
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from  the  neuroglia  or  delicate  connective  tissue  of  the  hrain  and  retina,  and 
in  it  the  cells  bear  a  greater  proportion  to  the  intercellular  substance  than  in 
any  of  the  growths  above  described.  Myxoma  presents  a  still  greater  excess  of 
ceU-structures,  the  intercellular  substance  being  remarkably  soft,  and  yielding 
mucine  instead  of  gelatine  on  boiling.  The  structure  is  very  similar  to  that  of 
the  umbilical  cord.    It  constitutes  some  forms  of  soft  mucous  polypi. 

The  Recurring  Fibroid  Tumour  may  be  considered  as  standing  at  the  extreme 
end  of  the  list  of  the  sarcomata,  and  as  presenting  many  characters  ■which  connect 
it  with  the  true  fibro-plastic  or  myeloid  type.  Here  the  cells  are  numerous  and 
constitute  a  very  large  proportion  of  the  tumour ;  the  intercellular  substance  is 
very  imperfectly  fibrillated,  usually  granular  and  containing  nuclei.  The  cells 
are  elongated,  fusiform,  or  branched,  and  usually  each  contain  a  single  distinct 
nucleus.  It  is  described  by  Paget  as  closely  resembling  in  general  aspect  the 
common  fibroid  tumour,  whilst  in  its  microscopic  structure  it  is  very  like  the 
fibro-plastic  tumour,  its  most  marked  character  being  its  tendency  to  recur  after 
removal.  Of  this  peculiar  and  hitherto  undescribed  disease  he  relates  several 
cases.  One  was  a  tumour  of  the  upper  part  of  the  leg,  which  between  1846 
and  the  end  of  1848  had  been  removed  five  times,  and  reappeared  for  the 
sixth  time  after  the  last  operation,  when,  as  it  had  become  large  and  ulcerated, 
amputation  was  deemed  advisable  ;  this  procedure,  however,  was  followed  by 
death.  The  examination  of  this  tumour  presented  "  very  narrow,  elongated, 
caudate,  and  oat-shaped  nucleated  cells,  many  of  which  had  long  and  sub- 
divided terminal  processes."  In  another  case,  a  tumour  of  the  shoulder  had 
been  removed,  and  returned  four  times  between  May,  1848,  and  December, 
1849,  reappearing  in  the  following  year  for  the  fifth  time  ;  it,  however,  after 
a  time  became  stationary,  and  many  years  afterwards  the  patient,  but  for  the 
presence  of  the  tumour,  might  be  considered  to  be  a  strong  and  healthy  man. 
Paget  also  relates  a  case  by  Gluge,  in  which  a  similar  tumour  was  five  times 
removed  from  the  scapula,  its  sixth  reappearance  being  followed  by  death. 
The  most  interesting  of  all  is  a  case  by  Maclagan,  in  which,  after  three 
removals  in  the  course  of  twenty-five  years,  no  further  recurrence  of  the 
disease  took  place,  and  the  patient  was  in  good  health  five  years  after  the  last 
removal.  Since  this  form  of  tumour  was  first  described  by  Paget,  a  number 
of  instances  have  been  recorded  by  British  and  contiaental  Surgeons.  It 
is  a  remarkable  circumstance  that  these  recurrent  tumours  appear  to  become 
more  malignant  in.  their  growth  in  the  later  than  in  the  earlier  recurrences, 
acquiring  more  and  more  the  characters  of  true  malignant  disease,  becoming 
more  painful,  rapidly  degenerating,  and  giving  rise  to  an  ulcerating  fungus, 

which  eventually  proves  fatal  by  ex- 
haustion and  hsemorrhage. 

The  sarcomata  have  all  more  or  less 
a  tendency  to  local  recurrence,  the  later 
members  of  the  group  having  a  greater 
tendency  than  the  earlier  ones,  but  they 
infinitely  rarely,  if  ever,  appear  as  se- 
condary deposits  in  internal  organs,  and 
tliis  constitutes  an  important  distinc- 
tion between  them  and  the  members  of 
the  next  group.  It  must  be  remem- 
bered, however,  that  some  authors  apply 
the  term  "  sarcomata"  to  all  the  connective  tissue  tuniours. 

(d.)  Fibro-jjlastic  and  Myeloid  Tumours  unquestionably  give  rise  at  times  to 
secondary  deposits  in  distant  parts,  and  have  a  very  remarkable  tendency  to 


Fig.  184.— Fusiform  and  oat-shaped  Colls 
from  Myeloid  Tumour. 
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froih  a  Tumour  of  the  lower  end  of  the 
Femur. 


local  recurrence  uiJess  removed  at  an  early  period.  These  tumours  present 
themselves  under  two  forms  :  the  ti'ue  Jihro-plastic  tumour,  consisting  almost 
exclusively  of  elongated  fusiform  cells,  containing  for  the  most  part  a  single 
oval  or  oat-shaped  nucleus  and  nucleolus  (Fig.  184) — to  this  tumom-  the  name 
"  spindle-celled  sai'coma"  has  been  given ;  and  the  ti'ue  myeloid  tumour,  consist- 
ing of  large  multinucleated  vesicular"  or 
plate-like  cells,  analogous  to  those  foimd 
in  the  fcetal  marrow,  measiu-ing  from  ^ 
to  of  an  inch  in  diameter,  and  con- 
taining from  two  to  twelve  oval  nuclei 
■with  distiuct  and  highly  refracting  nu- 
cleoli. These  two  forms  are  intimately 
connected  together ;  so  much  so,  that  it 
is  rare  to  find  a  tumour  which  does  not 
present  some  trace  of  transitional  struc- 
ture, and  it  is  not  uncommon  to  find  the  yj^,  iss.-Myeloid  Plates  or  Plate  like  Cells 

myeloid  elements  appearing  in  greater 
numbers  on  the  recurrence  of  the  tiunour. 
An  important  character  of  these  growths  is  the  very  great  proportion  which 
the  cells  bear  to  the  intercellular  substance  ;  the  latter  is  often  scarcely  to  be 
recognised,  being  represented  by  a  soft 
colloid  material,  with  here  and  there 
fibrous  bands,  which  divide  the  cells 
into  groiips,  and  give  the  tumour  a 
lobulated  appearance.  These  tumours 
may  be  found  in  connection  -with  any 
of  the  fibrous  membranes,  but  more 
especially  with  the  periosteum ;  in  fact, 
they  may  be  looked  upon  as  periosteal 
and  endosteal  tumours,  par  excellence. 
It  is  probable  that  the  myeloid  cells 
never  occur  in  those  forms  which  are 
unconnected  with  bone ;  and  some 
writers  have  attempted  to  dissociate  the 
two  forms  of  tumours,  and  to  describe  those  containing  the  true  myeloid  plates 
xmder  the  name  "  Tumeurs  k  Myelo- 
plaxes"  (Dr.  Eugene  Nelaton)  (Fig.  185) 
That  these  are,  however,  merely  varieties 
of  the  same  formation,  the  following  case, 
which  occurred  under  my  care  at  Uni- 
versity College  Hospital,  safficiently  indi- 
cates. A  tumour  as  large  as  a  full-sized 
turnip  was  removed  from  the  shoulder  of 
a  middle-aged  man,  and  was  found  to  be 
slightly  connected  with  the  spine  of  the 
scapula.  On  examination,  it  presented  all  / 
the  naked  eye  and  microscopical  characters  £^ 
of  a  fibro-plastic  growth,  consisting  almost  f 
entirely  of  densely  packed  fusiform  cells, 
with  oval  or  oat-shaped  nuclei ;  some  few 

oval  and   caudate  cells  being  scattered      ,„»    rioii„  <•      n-i     i  i.-  m 

/T-i-       r,  \       .  Fig.  187.— Cells  from  Fibro-plastio  Tumour 

amongst  them  (Fig.  186).    A  small  mass  of  Scapula;  first  recurrence. 

reappeared  before  the  wound  had  completely  closed,  and  on  examination  pre- 


Fig.  ISG.- 


Fibro-plastic  Tumour  spi-inging 
from  the  Scapula. 
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sented  a  much  larger  proportion  ol'  oval  and  caudate  cells  with  multiple  nuclei 
(Fig.  187).  It  recurred  a  second  time;  and  was  now  found  to  consist  almost 
entirely  of  large  oval,  plate-like  or  flask-shaped  cells,  with  very  numerous  nuclei, 
whilst  comparatively  few  of  the  true  fibro-plastic  cells  were  found  (Fig.  1&8). 

A  portion  of  the  spine  of  the  scapula,  Avhich  was 
removed  with  the  tumour,  showed  that  the  growth 
had  sprung  from  the  cancellous  structure  of  the 
bone. 

Myeloid  tumour  was  first  fully  described  by 
Lebert,  and  is  probably  the  albuminous  sarcoma 
of  Abernethy.  Its  clinical  and  anatomical  charac- 
ters have  been  carefully  investigated  by  Paget, 
who  considers  it  as  intermediate  in  structure  be- 
tween the  fibroid  and  fibro-cellular  forms.  It  is 
Fig  iss.-Mici-oscopic  characters  found  about  the  laws,  in  the  bones,  the  hands  and 

of  the  Tumour  after  its  removal  the  . 

second  time.  Multinucleated  Mye-  feet,  in  the  areolar  tissue  of  the  neck,  over  the 
loid  Cells.  parotid,  in  the  mammary  gland,  and  frequently 

in  connection  with  the  mucous  cavities  and  canals,  as  in  the  rectum  and  nasal 
fossa.  The  tumour  presents  well-marked  physical  characters.  On  making  a 
section,  it  cuts  in  an  uniform,  smooth,  and  somewhat  elastic  manner;  it  is  semi- 
transparent,  shining,  and  juicy-looking,  of  a  greenish-grey,  bluish,  or  pinkish 
colour,  like  the  albumen  of  some  birds'  eggs,  often  spotted  or  stained  with  dis- 
coloured marks,  varying  in  tint  from  a  blood  to  a  pinkish,  brownish,  or  livid  red 
hue,  which,  if  extensive,  gives  it  a  fleshy  look  :  its  structure  is  usually  brittle. 
After  a  time  it  breaks  down  in  the  interior  into  a  dark  brown  grumous  glairy 
fluid,  contained  in  cysts  formed  by  the  parenchyma  of  the  growth.  This  tumour 

will  grow  to  a  very  large 
size,  sometimes  slowly  and 
gradually,  at  other  times 
with  very  great  rapidity 
(Fig.  189).  I  have  re- 
moved it  from  the  parotid 
region  when  as  large  as  the 
fist,  and  from  the  breast 
weighing  as  much  as  six 
pounds.  It  most  commonly 
occurs  in  young  people,  without  pain,  and  without  any  known  cause.  In  the 
majority  of  cases  it  may  be  safely  removed  without  the  prospect  of  recurrence, 
but  occasionally,  and  without  any  apparent  reason,  it  returns  after  removal. 
Most  generally  it  is  distinctly  encapsuled  when  occurring  in  the  neck  and 
breast,  and  then  may  be  extirpated  with  ease  and  safety ;  but  if  its  degeneration 
have  gone  on  to  infiltration  into  the  neighbouring  structures,  its  recm'rence 
will  speedily  take  place.  Lebert  relates  six  cases  of  this  disease  in  which  recur- 
rence took  place  after  operation  with  secondary  deposits  in  internal  organs. 

(e.)  Ch-anulation  Tumours. — Under  this  head  Vii'chow  has  classed  several 
remarkable  formations,  viz.,  the  Sj^philitic  Tvmiours ;  whether  aflecting  the 
entire  organ  as  in  sypliilitic  sarcocele,  or  appearing  merely  as  isolated  masses, 
as  the  gummy  tumoiu's  ;  Lupus,  and  its  allied  forms ;  Elephantiasis  ;  and  the 
products  of  Farcy.  These  he  considers  to  be  connected  together  by  a  certain 
similarity  of  structure,  which  resembles  that  of  imperfectly  formed  connective 
tissue.  Many  of  these  formations  have  been  looked  upon  as  the  products  of 
inflammation,  but  it  would  appear  more  reasonable  to  consider  them  as  the 
results  of  the  action  of  a  specific  poison  upon  the  nutrition  of  the  areolai-  tissue. 


Fig.  189. — Myeloid  lumour  of  Radius. 
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•2.  Tumours  derived  from  or  formed  upon  the  type  of  Cartilage.— 
To  all  these  the  generic  term  Enchondroma  is  appUed,  whether  they  be 
entirely  composed  of  a  substance  having  the  structm-e  of  true  cartHage,  or 
whether  this  constitute  only  a  portion  of  the  mass. 

Enchondroma,  or  the  Cartilaginous  Tiimoxir,  carefully  studied  by  Miiller, 
and  investigated  by  Paget,  is  an  exceedingly  interesting  aflection,  whether  we 
regard  the  peculiaiity  of  its  structm-e,  its  comparatively  frequent  occui-rence,  or 
the  large  size  that  it  occasionally  assumes.  It  takes  place  under  two  distinct 
forms  ;  most  commonly  as  an  innocent  growth,  but  in  other  cases  assuming 
a  malignant  tendency  and  appearance.  These  two  forms  present  different  signs. 
In  the  first  case,  the  enchondroma  occiu's  as  a  hard,  smooth,  elastic,  ovoid, 
round,  or  flattened  tumour,  of  small  or  but  of  moderate  size,  seldom  exceeding 
that  of  an  orange,  and  growing  slowly  without  pain.  In  the  second  form,  it 
approaches  in  its  character  to  malignant  disease,  gro^\^.ng  with  extreme  rapidity, 
attaining  an  enormotis  size  within  a  few  months,  and  contaminating  the  system 
by  the  deposit  of  secondary  enchondromatous  growths  in  internal  organs  ;  in 
these  cii-cumstances,  it  would  appear  to  have  occasionally  been  mistaken  for  the 
rapidly  spreading  forms  of  encephaloid  disease.  But,  although  they  occasionally 
assume  the  com-se  that  is  usually  adopted  only  by  true  malignant  growths, 
enchondromata,  especially  of  the  testes,  are  not  unfrequently  associated  with 
encephaloid  ;  and  when  this  occurs,  the  secondary  deposits  are  usvially  of  the 
latter  character  only,  being  in  rare  cases  of  a  mixed  nature. 

When  these  growths  attain  a  rather  large  size,  though  occasionally  whilst 
they  are  still  but  of  moderate  dimensions,  ossification  may  occur  in  some  parts, 
whilst  a  process  of  disintegration  may  take  place  in  others,  which  soften,  break 
down,  and  liqueiy  in  their  interior,  causing  the  skin  covering  them  to  become 
duskily  inflamed,  eventually  to  slough,  and  to  form  fistulous  openings,  through 
which  a  thin  jelly-like  matter  is  discharged.  In  some  cases  it  would  appear  that 
large  tumours  of  this  description,  softening  in  the  centre,  and  becoming  elastic 
and  semi-fluctuating,  have  been  mistaken  for  cysts,  and  have  been  tapped  on 
this  supposition.  In  small  enchondromata  the  opposite  condition  more  fre- 
quently occurs,  the  tumour  becoming  indurated,  and  undergoing  ossification. 

Microscopical  Characters. — Although  in  many  respects  the  structure  closely 
resembles  that  of  normal  cartilage,  and  especially  that  variety  known  as  foetal 
cartilage,  yet  there  are  certain  peculiarities  which  may  often  serve  to  distinguish 
the  two.  In  the  more  typical  forms  the  cells  are  preternaturally  large  and  round, 
whilst  in  other  cases  they  are  irregularly 
polygonal,  shrivelled,  or  branched  ;  they 
are  not,  as  a  rule,  equally  distributed 
through  the  matrix,  but  are  collected  into 
groups.  Their  diameter  varies  from  gig  to 
gig  of  an  inch,  and  they  contain  a  single  large 
nucleus  and  nucleolus  (see  Fig.  1 90).  In 
the  rapidly  growing  forms  the  cells  are 
often  granular,  and  are  evidently  under- 
going fatty  degeneration.  The  matrix  is 
either  hyaline,  coarsely  granular,  or  fibril- 
lated,  and  usually  contains  some  calcareous 
or  ossific  deposits.  The  process  of  ossification  is  rarely  complete,  stopping 
short  as  a  rule  before  the  formation  of  true  bony  tissue.  The  matrix  is  often 
traversed  by  fibrous  bands,  which  sometimes  produce  a  retiform  appear- 
ance. In  the  larger  and  more  rapidly  growing  tumours,  these  bands  are  of 
considerable  size,  and  convey  vessels,  sometimes  giving  rise  to  much  vascu- 


Fig.  190. — Sti-uoturo  of  Enchondroma. 
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larity.  An  enchoucboma  usually  increases  by  endogenous  cell-growth,  but 
occasionally  by  invading  tlie  sui-rounding  structures  in  contact  with  it. 

Locality. — Most  frequently  enchondroma  occurs  in  connection  with  some  of 
the  short  bones,  more  particularly  those  of  the  metacarjjus  and  the  x^halanges 
of  the  fingers  (Figs.  191,  192),  presenting  hard  rounded  knobs  in  these  situa- 
tions, where,  however,  it  seldom  attains  a  greater  magnitude  than  a  walnut  or 
a  pigeon's  egg.  When  large,  it  is  commonly  met  with  in  or  upon  the  head  of 
the  tibia  or  the  condyles  of  the  femur,  forming  in  these  situations  rapidly 
increasing  growths  of  considerable  magnitude.  It  may  also  form  in  the  parotid 
region,  in  the  muscular  interspaces  of  the  neck,  tliigh,  and  leg,  and  in  the  testes. 
When  connected  with  the  bones,  enchondroma  may  either  spring  from  the 
periosteum,  gradually  enveloping,  absorbing,  and  eventually  destroying,  the 
osseous  structures,  though  at  first  not  incorporated  with  them.  This  is  its 
usual  mode  of  origin  when  occurring  in  the  femur  or  tibia ;  when  seated  on 


Fig.  191. — Large  EnRhondroma  of  Index  Finger.  Fig.  192. — Ordinary  Enchondroma  of  Finger, 
the  short  bones,  especially  on  the  metacarpus  and  phalanges  (Figs.  191,  192), 
it  commonly  springs  Irom  the  interior  of  the  osseous  sti-uctnre,  expanding, 
absorbing,  and  involving  its  walls  in  the  general  mass  of  the  tumour.  When 
occurring  in  cellular  regions  unconnected  with  bone,  the  enchondroma  is  softer, 
and  does  not  present  such  distinct  cartilage-cells  as  the  osseous  enchondroma. 
Most  frequently  these  enchondromatous  masses  occur  in  childhood,  or  shortly 
after  puberty,  appearing  to  arise  from  an  overgrowth  of  the  cartilaginous 
element  of  the  osseous  system  at  this  period  of  life. 

The  Treatmeoit  consists  either  in  excision  of  the  tumour,  or  in  amputation  of 
the  affected  part.  Excision  may  be  practised  when  the  tumour  is  seated  in  the 
parotid  region,  or  otherwise  unconnected  with  bone.  When  forming  part  of 
the  osseous  structures,  it  cannot  well  be  got  rid  of  without  the  removal  by 
amputation  of  the  bone  that  it  implicates.  When  it  occurs  in  the  hand, 
removal  of  the  affected  fingers  and  metacarpal  bones,  to  an  extent  proportioned 
to  the  amount  of  the  disease,  ■will  be  required.  In  Fig.  19  may  be  seen  the 
kind  of  hand  left  afte]P  operation  in  the  case  from  which  Fig.  192  was  taken. 
If  in  these  circiuustances,  excision  of  the  tumour  only  l)e  attempted,  it  will 
be  found  that  the  whole  mass  cannot  be  removed,  and  that  it  rapidly  grows 
again  ;  or  that  the  woimd  formed  by  the  operation  remains  fistulous  and  open. 
Most  commonly  a  permanent  cure  is  effected  by  the  ablation  of  the  tumour  in 
one  or  other  of  these  ways  ;  but  cases  have  occurred  of  the  more  rapidly  growing 
form  of  the  disease  recurring,  after  its  removal,  in  a  softer  state  than  before, 
and  with  a  close  approximation  to  malignancy  in  appearance  and  action. 

It  is  worthy  of  remark,  as  showing  the  connection  between  enchondroma  and 
malignant  disease,  that  cartilaguious  masses  have  been  met  with  in  the  midst 
of  encephaloid  tumours  of  the  bones  and  testes. 
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3.  Tumours  derived  from  or  formed  upon  the  type  of  Bone.— This 
group  includes  three  principal  varieties  ;  the  Exostoses,  Osteosarcomata,  and 
Midignant  Osteoid.  It  will  prove  more  convenient,  however,  to  consider  theii- 
anatomical  structure  together  with,  their  clinical  characters  in  the  chapter 
devoted  to  the  Diseases  of  Bone. 

IV.  TUMOURS  OF  THE  EPITHELIAL  TYPE. 

The  general  features  presented  by  this  type  of  structure  have  been  abeady 
explained,  and  it  will  be  foimd  that  the  tnmonrs  now  to  be  considered  represent 
im  attempt  to  retxu-n  to  the  same  standard,  this  result  being  most  completely 
realised  in  the  epithelioma.  The  members  of  this  gi-oup  constitute  the  Cancers, 
and  ai'e  not  only  the  most  heterologous  in  structure,  but  the  most  malignant 
in  progress,  of  the  whole  series  of  new  formations  now  under  consideration. 

Cancer. — Before  proceeding  to  the  individual  growths  forming  this  class, 
it  will  be  desii"able  to  say  a  few  words  upon  the  subject  of  cancer  generally.* 
The  teiTu  has  been  very  vaguely  applied,  the  older  pathologists  placing  under 
this  head  all  growths  which  presented  a  malignant  asjject,  intense  rapidity  of 
growth,  or  recurrence  after  operation  ;  thus  several  of  the  timiours  already 
described  have  been  considered  to  be  cancers.  The  occasional  co-existence  of 
true  cancer  with  cartUaginous,  bony,  or  erectile  tissue,  has  given  rise  to  special 
varieties  called  respectively  Chondroid,  Osteoid,  and  Aneurismal.  Accidents 
of  structure  or  appearance  have  been  designated  by  special  names,  as  Cystic, 
VUlous,  Fungoid,  Melanotic,  &c.,  and  thus  much  confusion  has  resulted. 

Cancers  may  be  conveniently  divided  into  three  groups,  which  must  not,  how- 
ever, be  taken  as  possessing  any  positively  distinctive  characters,  but  merely  as 
types  of  certain  important  varieties,  viz,  :  Encephaloid,  soft  or  acute  Cancer  ; 
Scirrhus,  hard  or  chronic  Cancer  ;  and  Epithelial  or  integiunental  Cancer. 
This  division  will  be  found  to  facilitate  the  study  of  the  numerous  minor 
varieties  which  occasionally  present  themselves. 

Viewing  the  three  varieties  of  cancer  above  enumerated  as  formed  upon  a 
common  type,  we  cannot  be  surprised  at  finding  very  niunerous  points  of 
resemblance  existing  amongst  them  ;  thus  one  form  of  cancer  may  take  the 
place  of  another,  or  be  associated  with  it ;  encephaloid  occurring  after  the 
removal  of  scirrhus,  or  being  associated  with  a  structure  allied  to  epithelioma. 
This  identity  of  seat  and  of  recurrence,  which  tends  more  than  anything  else 
to  establish  a  common  origin  amongst  these  tumours,  has  been  specially  pointed 
out  by  Carswell.  Then,  again,  these  tumours  are  all  of  a  truly  malignant 
character,  having  a  tendency  to  induce  a  peculiar  and  similar  condition  of 
system  that  goes  by  the  name  of  the  Cancerous  Cachexy/.  In  chemical  compo- 
sition, also,  they  are  nearly  identical,  being  princij)aUy  composed  of  albumen. 

We  wiU  now  describe  and  compare  the  Scirrhus  and  Encephaloid  cancers  : 
the  epithelial  forms,  presenting  some  very  marked  peculiarities  of  structure, 
will  be  more  conveniently  considered  apart  from  the  others. 

Microscopic  Structv,re. — The  microscopic  characters  of  the  different  forms  ol 
cancer  have  of  late  years  attracted  considerable  attention  amongst  pathologists. 
They  consist,  in  all  the  varieties,  essentially  of  the  same  elements,  though  these 
may  differ  somewhat  in  appearance,  and  in  relative  preponderance,  in  the 
difi'erent  forms  of  the  affection. 

♦  Tt  is  not  my  intention  to  enter  largely  into  the  general  history  of  malignant  diseases,  as 
space  will  not  admit  of  my  doing  so ;  I  would  therefore  refer  my  readers,  who  wish  for  further 
information  on  this  interesting  subject,  to  the  works  of  Abemethy  ;  the  papers  by  Liiwrouce  • 
the  admirable  and  magnificent  Illmlvalions  of  the  Elemenlm-y  Forms  of  Disease,  by  Sir  R.  Carswell  •' 
to  the  excellent  and  copiois  monograph  by  Walshe  ;  and  to  Pagct's'  Philosophic  Lectures  on  this 
subject.  Amongst  the  foreign  works  may  be  mentioned  Traiti  des  Tuincurs  by  Broca-  and 
Billroth's  Handbook  (f  Oeneriil  and  Special  Suryery,  and  Surgical  ralhologi/.  ' 
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A  cancer  always  presents  a  lieterogeneoiis  commingling  of  cells  and  fibres 
with  an  intercellular  substance  in  the  form  of  a  suspending  fluid,  which  varies 
much  ill  quantity,  being  scarcely  recognisable  in  the  epithelial  varieties.  The 

cells  are  always  grouped  irregularly,  and  lie  in 
close  contact  with  one  another  (Fig.  193).  It  is 
much  disputed,  whether  there  is  any  fibrous 
stroma  properly  belonging  to  the  cancer,  and 
whether  the  fibrous  structures  always  present  to 
a  greater  or  less  extent  in  these  growths  really 
only  represent  the  remnants  of  the  pre-existing 
tissues  invaded  by  the  tumour.  Certainly  the 
tendency  of  the  formation  hi  to  revert  to  a  type, 
the  distinctive  feature  of  which  ia  the  absence  of 
intercellular  substance.    These  tumours  yield  by 


Pig.  193.— SciiThus  of  Breast : 
showing  Cell3  and  Fibres. 


scraping  or  pressure  a  turbid  fluid,  termed  the 


Fig.  194.    Scraping  from  Sein-hus  of  Bi-east. 


Gancer-juice,  in  wliich  granules,  cells,  pigmentary 
and  fatty  matters,  are  found  in  varying  propor- 
tion (Figs.  194, 196).  The  granules,  which  are  minute,  sometimes  amorphous,  at 
others  presenting  that  peculiar  vibratory  condition  termed  the  molecular  move- 
ment, are  met  with  in  all  the  varie- 
ties of  cancer,  though  they  occur  in 
largest  quantity  in  scirrhus.  The 
cells  have  often  been  looked  upon 
as  characteristic  or  pathognomonic 
of  the  disease,  though  erroneously  so 
in  the  strict  acceptation  of  the  term  ; 
they  present  characters,  which  are  so 
far  distiactive,  that,  when  they  are 
viewed  in  connection  with  the  other 
elements  of  the  growth,  it  is  not 
difficult  to  determine  the  true  nature  of  the  formation.  It  must,  however,  be 
remembered  that  no  decided  opinion  can  be  formed  concerning  the  character  of 
any  growth  from  the  examination  of  a  few  isolated  cells  ;  the  general  arrange- 
ment of  the  elements,  and  the  mode  in 
which  the  tumour  invades  the  surroimding 
tissues  constituting  far  more  important  aids 
in  determining  this  point.  Cancer-cells  are 
usually  large,  spherical,  fusiform,  spindle- 
shaped,  diptychal  or  caudate,  with  one  or 
more  large  nuclei  placed  excentrically, 
each  containing  a  prominent  nucleolus, 
which  however  does  not,  as  a  rule,  present 
that  glistening  liighly  refractive  appear- 
ance commonly  seen  in  the  fibro-plastic 
growths.  In  encephaloid  the  cells  present 
a  very  great  variety  of  size  and  form  ;  they 
are  most  commonly  round,  oval,  or  slightly 

Fig.  195.— CeUs  from  Encephaloid  of  Tongue  po„fl,nte    varvillf?  from  -i-th  tO  -i-th  of 
(rapidly  recun-iug).    Magnified  300  dia-  cauciaie,  vaiyui^  iiom  to  4000'''^ 

'    ■  '      and  they 


meters. 


an  inch  in  diameter,  and  they  contain 
usually  a  single  large  ovoid  nucleus  and  distinct  punctiform  nucleolus  (Fig. 
195).  These  cells  rapidly  undergo  fatty  degeneration,  and  appear  Uke  minute, 
dark,  finely  granular  baUs,  which  break  down  very  rapidly.  The  cell-wall  is 
readily  afl'ected  by  dilute  acetic  acid  or  potash,  tlie  nucleus  being  rendered 


VALUE  OF  MICROSCOPIC  SIGNS. 


547 


more  distinct  by  tliese  reagents.  The  cells  of  scirrhus  are  larger,  varying  fj'om 
;^th  to  ^th.  of  an  inch  in  dianaeter,  more  irregular  in  outline,  often  appearing 
shrivelled  or  withered  ;  they  frequently  present  two  or  more  nuclei  wluch 
are  large,  prominent,  oval,  and  nucleolated  (Figs.  194, 196).  The  ceU-contents 
are  granular ;  and  the  cells  are  fre- 
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quently  found  undergoing  fatty  de- 
generation, as  in  the  encephaloid 
forms.  A  large  amount  of  granular 
debris  and  molecular  matter  is  to  be 
seen  amongst  the  cells.  The  relation 
of  the  growths  to  the  surroimding 
structures  can  only  be  studied  by 
examining  sections,  taken  after  the 
mass  has  been  hai-dened  in  a  solu- 
tion of  chromic  acid  (two  per  cent.)  Fig.  196.— Cells  from  Scirrhus  of  Breast  (rapidly 
(Fig.  197).     A  cancer  will  then  be  recm-ring).    Maginfied  300  diameters. 

foimd  to  invade  the  neighboiu'ing  parts  in  such  a  manner,  that  no  satisfactory 
line  of  demarcation  can  be  drawn  between  it  and  the  normal  structiu-es. 

Much  diversity  of  opinion  exists  amongst  Surgeons  as  to  the  value  that 
should  be  attached  to  these  microscopic 
signs  in  determining  the  true  nature  of 
many  tumours  ;  some  being  guided  by 
these  appearances  alone,  others  looking 
irpon  them  as  uncertain  and  fallacious,  and 
trusting  rather  to  the  general  characters  of 
the  gro^rth.  The  latter,  however,  appears 
to  me  to  be  too  limited  a  view  of  the  sub- 
ject ;  for,  although  the  imaided  eye  of  an 
experienced  Surgeon  may  in  many  cases 
recognise  the  true  character  of  a  tumour, 
and  the  microscope  in  some  few  instances 
fail  to  afford  much  additional  information, 
yet  there  can  be  no  doubt  that  in  most 
cases  it  is  only  by  the  aid  of  this  instru- 
ment that  the  real  nature  of  the  growth  can  be  absolutely  determined. 

It  is  doubtless  true  that  every  one  of  the  microscopic  elements  above 
described  may  separately  occur  in  the  normal  tissues  and  secretions  of  the  body, 
some  in  the  adult,  others,  as  the  caudate  and  fusiform  corjDuscles,  in  the 
embryo  :  but,  though  this  be  the  case,  it  does  not  appear  that  they  are  ever 
found  similarly  grouped  in  any  tumours,  except  those  of  a  cancerous  natm-e  ; 
and  in  these  it  is  rather  by  the  aggregation  of  these  appearances,  than  by 
any  single  one  in  particular,  that  the  true  character  of  the  disease  is  deter- 
mined. In  his  examinations,  however,  the  experienced  Surgeon  will  find 
that  the  appearances  presented  to  the  naked  eye  will  assist  him  much  in  pro- 
nouncing upon  the  malignant  or  cancerous  character  of  the  tumour.  It  is 
certainly  a  remarkable  circumstance,  that  the  "  recm-ring  "  or  semi-malignant 
diseases,  as  well  as  those  that  are  truly  cancerous  or  positively  malignant, 
present  under  the  microscope  structures  that  closely  resemble  tliose  of  tissues 
in  process  of  development,  either  in  the  form  of  imperfect  exudation-matter 
and  fibro-areolar  tissue,  as  in  the  fibro-plastic  tumours,  or  of  the  coipuscles 
of  encephaloid,  which  resemble  some  of  those  of  the  soft  tissues  in  the  embryo. 

Progress. — The  general  characters  that  attend  the  progress  of  the  scirrhous  and 
encephaloid  fonns  of  cancer  present  numerous  points  of  resemblance.  Wlieu 
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Fig.  197. — Scirrhus  of  Breast,  hardened 
in  Chromic  Acid  :  showing  Sti-oma. 
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once  formed,  the  tumour  continues  progi'essively  to  increase  in  size  with  a  de- 
gree of  rapidity,  and  to  an  extent,  that  vaiy  according  to  its  kind  ;  tlie  scirrhous 
tumour  growing  most  slowly,  and  attaimng  hut  moderate  dimensions ;  the  ence- 
phaloid  often  with  great  rapidity,  and  to  an  immense  size.  When  the  full 
growth  of  the  tmnour  has  heen  attained,  the  process  of  decay  commences. 
The  mass  softens  at  some  point,  the  skin  covering  which  hecomes  duskily  in- 
flamed and  ulcerated,  and  an  irregular  sloughy  aperture  forms,  through  which 
the  dShris  of  the  mass  are  eliminated  in  an  ichorous  or  sanious  fluid,  having 
often  a  peculiar  fetid  smell.  The  ulcer  then  rather  rapidly  increases,  with 
everted  edges,  a  hard  and  knohhy,  or  soft  and  fimgating  surface,  and  the  dis- 
charge of  a  dark  fluid,  often  attended  hy  hcemorrhage,  and  occasionally  -wdtli 
sloughing  of  portions  of  the  mass.  Coincidently  with  the  implication  and 
ulceration  of  the  skin,  there  is  usually  deposit  in  the  lymphatic  glands  with 
great  increase  of  pain,  and  most  commonly  with  the  supervention  of  the  con- 
stitutional cachexy  ;  though  in  some  cases  this  condition  precedes  the  cutaneous 
implication.  This  cachexy  appears  to  be  the  result  of  the  admixture  of  cancer- 
germs  with  the  blood,  and  their  circulation  through  the  body  ;  or  of  some  other 
modification  in  the  condition  of  the  blood,  induced  by  the  action  of  the  morl)id 
growth  on  the  economy.  The  exhaustion  resulting  from  the  ulceration,  slough- 
ing, and  consecutive  haemorrhage,  also  commonly  increases  this  cachectic  state  ; 
in  many  instances  it  is  not  marked  until  after  the  skin  has  become  afi'ected,  and 
in  others  it  does  not  supervene  until  ulceration  is  actually  set  up.  In  tliis 
cachexy  the  countenance  is  peculiarly  pale,  drawn,  and  sallow,  so  that  the 
patient  has  a  very  anxious  and  care-worn  look.  The  general  surface  of  the 
body  commonly  acquires  an  earthy  or  yellowish  tint,  and  not  un  frequently 
large  spots  of  pityriasis  or  chloasma  make  their  ajDpearance  on  various  parts 
of  it ;  the  appetite  is  impaired,  the  voice  enfeebled,  the  muscular  strength 
greatly  diminished,  and  the  pulse  weak.  The  patient  complains  of  paius  in  the 
limbs,  of  lassitude,  and  of  inability  for  exertion  ;  he  emaciates  rapidly,  and  fre- 
quently suffers  by  the  occtu-rence  of  cancerous  deposits  in  internal  organs  ;  and 
at  last  dies  from  exhaustion,  induced  by  the  conjoined  effects  of  weakening 
discharges,  general  debility,  and  paia. 

These  general  characters  of  cancerous  growths  present  certain  varieties  of 
importance,  according  to  the  form  of  the  disease  that  is  developed. 

SciERHDS. — The  scirrhus,  or  hard  cancer,  is  most  commonly  met  with  as  a 
primary  deposit  in  the  female  breast,  in  various  portions  of  the  alimentary  canal, 
as  the  oesophagus,  the  pylorus,  the  sigmoid  flexure  of  the  colon,  and  the  rectum, 
in  the  tongue,  the  penis,  and  the  skin ;  secondarDy,  in  the  lymphatic  glands.  It 
occurs  ui  two  forms  ;  either  as  a  circumscribed  mass,  or  infiltrated  in  the  tissue 
of  an  organ.  In  either  case  it  forms  a  hard,  craggy,  incompressible,  and  modu- 
lated tumour,  at  first  moveable  and  unconnected  with  the  skin,  but  soon 
acqiurmg  deep-seated  attachments,  and  implicating  the  integument.  It  grows 
slowly,  seldom  attaining  a  larger  size  than  an  orange.  At  times  painless,  at 
others  it  is  painful,  aching  generally,  occasionally  with  much  radiatmg  and 
shooting  pain  through  it.  These  sensations  vary  according  to  the  part  aflected, 
and  to  the  sensibility  of  the  individual ;  the  pains  are  especially  severe  after 
the  tumour  has  been  handled,  and  at  night  are  of  a  lancinating,  neuralgic 
character.  It  may  thus  continue  in  a  chronic  state  for  a  considerable  length  of 
time,  slowly  increasing,  gradually  extending  its  deeper  prolongations,  and  im- 
plicating the  more  superficial  parts.  In  some  cases,  more  particularl}-  in 
elderly  people,  scirrhus  gives  rise  to  atrophy  of  the  organ  in  which  it  is  seated, 
causing  wrinkling  and  puckering  of  the  surrounding  skin,  whicli  becomes 
adherent  to  the  tumour ;  and  the  cancer  may  thus  continue  in  a  very  cltronic  state. 
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The  ulceration  usuiilly  takes  place  by  the  skin  becoming  adherent  at  one 
point  to  the  tumour,  either  by  .dimpling  in,  being  as  it  were  drawn  do^vn 
towivrds  it,  or  else  by  being  pushed  ibrwaixls,  stretched,  and  ijnplicated  in  one 
of  its  more  prominent  masses  ;  it  then  becomes  of  a  dusky  and  livid  red, 
somewhat  glazed,  and  covered  by  a  tine  vasculai-  net-work.    Softening  occui-s 
at  one  point,  where  a  crack  or  fissiu-e  fomis  ;  a  clear  drop  of  gummy  fluid 
exudes  from  this,  and  dries  in  a  small  scab  upon  the  surface  ;  this  is  followed 
by  a  somewhat  bloody  discharge  of  a  thick  and  glutinous  character  ;  and  tlie 
small  patcb  of  skin  from  which  it  issues,  becoming  undermined,  speedily 
sloughs  away,  leaving  a  cii-culai-  ulcer.     This  gradually  enlarges,  becoming 
ragged  and  sloughy,  ^^dth  craggy  everted  edges,  having  irregular  masses  arising 
from  its  surface,  and  discharging  a  fetid  sanious  piis.  The  pain  increases  greatly  ; 
and,  the  lymphatic  glands  becoming  involved,  the  cachexy  is  fully  developed, 
ami  the  patient  is  destroyed  by  it  or  by  the  secondary  visceral  deposits.  In 
old  people,  ulceration  of  scirrhous  masses  often  assiunes  an  extremely  chronic 
character,  the  growth  in  them  not  being  endiied  with  the  same  vitality  as  in 
the  yoimg.    The  idcer  in  these  cases  is  flat,  sloiighy,  of  a  greyish-green  colour, 
hai-d  and  rugged,  with,  puckered  edges,  and  much  wrinkling  of  the  surrounding 
skin,  and  exhaling  the  usual  fetid  odour.    In  younger  persons,  and  especially 
in  stout  women  with  florid  complexions,  the  disease   usually  makes  rapid 
progress.    So  also,  if  inflammation  be  accidentally  set  up  in  the  neighbouring 
tissues,  cancerous  infiltration  takes  place  in  tbem,  in  consequence  probably 
of  the  products  of  inflammation  efliised  around  the  tumour  undergoing 
cancerous  transfonnation  almost  as  soon  as  deposited.    I  once  had  imder  my 
care  an  old  man  with,  a  cancerous  tumour  of  th.e  leg,  which,  after  remaining 
stationary  for  seven  years,  became  accidentally  inflamed,  and  afterwards 
increased  with  great  rapidity.    Occasionally,  but  very  rarely,  sciiThous  masses 
slough  out,  leaving  a  large  ragged  cavity,  which,  may  even  cicatrise  ;  and 
thus  a  spontaneous  cure  has  been  known  to  occur.    The  cancerous  infiltra- 
tion win  extend  to  a  considerable  distance  aroimd  the  tiunour  into  integu- 
ment which  to  the  naked  eye  aj)pears  quite  healthy,  but  with  the  microscope 
will  afl'ord  imequivocal  evidence  of  the  existence  of  cancer-germs  difinsed 
through  it.    The  cancer-infiltration  extends  like  a  halo  around  the  original 
tumour,  and  very  probably  sbades  off  into  the  surrounding  textures.    It  is  of 
great  importance  in  determining  the  question  of  operation  to  bear  this  in  mind, 
and  not  to  act  on  the  supposition  of  the  tumour  being  distinctly  and  abruptly 
defined. 

The  secondary  deposits  from  scirrhous  tumours  may  take  place  in  tlie  viscera, 
more  particularly  the  lungs  or  liver,  or  in  the  lymphatic  glands  ;  in  the  former 
situation,  they  are  often  of  an  encephaloid  character,  in  the  latter  they  assimie 
the  scirrhous  form. 

Structure. — After  a  scirrhous  tumour  has  been  removed,  though  still  feeling 
firm  under  the  fingers,  it  is  not  so  hard  as  when  it  was  in  the  body  ;  owing, 
as  Walshe  observes,  to  the  escape  of  its  fluids  and  consequent  loss  of  tur- 
gescence.  On  cutting  it  with  the  scalpel,  it  usually  creaks  somewhat  as  it  is 
divided,  and  presents  a  whitish  or  bluish-white  glistening  sm-face,  intersected 
by  white  bands,  whicb  apparently  consist  partly  of  new  structiu-e,  partly  of 
included  areolar  tissue.  This  section  has  not  inaptly  been  compared  to  the 
appearance  presented  by  a  cut  tlirough  a  turnip  or  an  unripe  pear,  hence  tei-med 
napiform  and  apinoid  by  Walshe ;  and,  from  its  reticulated  character,  carcinoma 
reticulare,  by  MiiUer.  On  examining  the  fibrous  stroma  or  net- work  which  forms 
the  basis  of  the  tumour,  it  will  be  foimd  to  be  composed  of  fibrous  or  fibro- 
ceUular  tissue.    The  soft  greyish-blue  granular  material  seated  in  the  meshes 
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ol  tliis,  may  be  sij^ueezed  or  scmijed  off  in  a  liquid  state  as  cancer-juice.  This 
is  composed  of  a  multitude  of  nucleated  corpuscles,  granules,  granular  cells 
and  globular,  caudate,  or  spindle-shaped  bodies. 

Encephaloid. — The  encephaloid  or  soft  cancer,  or,  as  it  is  often  termed, 
Medullar]!  Sarcoma,  is  the  most  malignant  and  rapidly  growing  form  of  this 
disease.  It  is  met  with  in  the  globe  of  the  eye,  in  the  nares  and  other  cavities 
of  the  face,  in  the  articular  ends  of  bones,  in  the  testes,  and  the  breast,  and 
often  attains  an  enormous  size,  equal  to  that  of  an  adult  head.  It  occurs  in 
two  stages  ;  either  as  a  tumour,  encysted  or  infiltrated,  or  as  a  fungus  after 
protrusion  through  the  skin. 

It  commences  as  a  tumour,  which,  though  occasionally  somewliat  hard,  is 
usually  fi'om  the  first,  or  at  all  events  soon  becomes,  soft  and  elastic,  being 
more  or  less  lobulated,  growing  rapidly,  and  having  an  elastic  and  at  last  a 
semi-fluctuating  feel.  The  skin  covering  it  is  usually  at  first  pale  and  loose, 
with  a  large  net-work  of  dilated  veins  spreading  over  it.  In  some  cases,  how- 
ever, at  a  very  early  period,  a  species  of  inflammatory  oedema  occurs  in  the 
integuments  covering  rapidly  growing  encephaloid  tumours.  As  the  tumour 
enlarges,  the  skin  becomes  adherent,  discoloured,  of  a  purple-brown  tint,  and 
at  last  ulcerates  at  one  point.  When  once  the  tumour  has  made  its  way  through, 
and  is  relieved  from  the  pressure  of  the  fascia  and  integuments,  the  rapidity 
of  its  growth  becomes  fearfully  increased ;  and  a  large  soft  fungous  mass,  rugged, 
irregular,  dark-coloured,  and  bleeding  profusely,  rapidly  sprouts  forth,  con- 
stituting the  aS'ection  to  which  Hey  gave  the  appropriate  term  of  fungus 
hcematodes ;  when  this  condition  has  been  reached,  death  rapidly  ensues  from 
exhaustion  and  haemorrhage.  Pulsation  has  been  met  with  in  particular  forms 
of  very  vascular  encephaloid  ;  in  these  cases  also  a  loud  bruit  synchronous 
with  the  j)ulsation  and  the  heart's  action  has  been  detected,  and  may  be 
heard  on  the  application  of  a  stethoscope.  These  symptoms  have  been  most 
frequently  met  with  in  encephaloid  tumours  connected  with  bone,  and  may, 
unless  care  be  taken,  cause  the  disease  to  be  confoimded  with  aneurism. 

The  constitutional  cachexy  in  encephaloid  occurs  early,  and  is  well  marked  ; 
and  secondary  affections  of  the  lymphatic  glands  and  viscera,  occasionally  of  a 
scirrhous  character,  often  take  place. 

Structure. — After  removal,  the  tumour  is  foimd  to  be  very  vascular,  dis- 
playing on  injection  a  close  net-work  of  vessels.  On  a  section  being  made, 
it  commonly  presents  a  soft  pulpy  white  mass,  closely  resembling  cerebral 
substance,  stained  and  blotched  with  bloody  patches,  vaiying  in  colour  from 
a  bright  red  to  a  maroon-brown,  this  being  dependent  on  blood  that  has  been 
infiltrated  into  its  substance.  In  other  cases  its  section  has  been  compared  to 
that  of  a  raw  potato,  or  a  piece  of  boiled  udder.  On  closer  examination,  its 
tissue  will  be  found  to  consist  of  a  stroma  of  delicate  fibres  supporting  the  soft 
medullary  or  brain-like  structure  ;  this  is  composed  in  a  great  measure  of  large 
quantities  of  corpuscles,  nucleated,  compoimd,  and  granular,  fusiform,  angular, 
clubbed,  or  caudate,  often  with  two  terminations. 

Othee  Varieties  of  Cancer.  Special  names  have  been  given  to  varieties 
of  cancer,  dependent  merely  on  peculiarities  of  appearance  or  structure.  Two 
only  of  these  varieties,  however,  the  Colloid  and  the  Melanotic,  require  notice 
in  this  place. 

Colloid,  Gelatinous,  or  Alveolar  Cancer  may  occur  in  distinct  masses,  often  of 
a  very  large  size,  weighing  many  pounds,  or  may  be  infiltrated  into  the  tissue 
of  organs  ;  as  it  is  most  commonly  met  with  in  the  viscera  of  the  abdomen,! 
it  does  not  so  often  fall  under  the  observation  of  the  Surgeon  as  the  other! 
varieties  of  cancer.    Yet  it  may  form  superficially.    I  have  met  -n-ith  it  in  thoj 
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breast,  forming  a  very  large  truuoiir  ;  and  there  is  a  preparation  in  the  Univer- 
sity College  Museum  of  a  scirrhous  breast  containing  colloid. 

It  consists  of  cells  filled  with  a  clear  semi-transparent  yellownsh  gelatinous 
or  honey -like  material,  resembling  indeed  exactly  the  structure  of  a  honey- 
comb. The  septa  forming  these  cells  are  distinctly  fibrous,  and  regular  in 
their  arrangement.  The  gelatinous  matter  contains  caudate  and  nucleated 
cells  in  considerable  quantity,  presenting  the  same  characters  as  those  of  the 
other  varieties  of  cancer. 

There  is  a  growing  belief  among  pathologists  that  this  variety  merely  repre- 
sents, as  it  were,  an  accident  of  structure.  Adz.,  the  gelatinous'  condition,  and 
that  the  ttmiours  to  which  the  name  has  been  applied  really  belong  to  one  of 
the  three  following  classes  : — 

1.  Glandular  Fonnations  in  which  the  cells  have  undergone  colloid  change, 
as  in  the  so-called  colloid  cancer  of  the  mucous  membrane  of  the  stomach  and 
intestine. 

2.  Fibro-plastic  Tumours,  with  an  imusual  amoimt  of  gelatinous  intercellular 
substance  and  well  marked  fibrous  septa,  containing  elongated  spindle-shaped 
cells,  vnih  a  few  more  oval  or  caudate.  Tliis  form  is  chiefly  found  in  the  inter- 
muscidar  fibrous  septa. 

3.  True  Cancers,  either  Encephaloid  or  Scirrhus,  in  which  the  cells  have 
imdergone  colloid  degeneration. 

Melanosis  or  Black  Cancer  has  heen  specially  studied  by  Sir  Robert 
Carswell,  who  arranged  it  under  the  heads  of  Punctiform  Melanosis,  in  which 
the  dark  pigmentary-  matter  occiu'S  in  the  shape  of  minute  points  or  dots 
scattered  over  a  considerable  extent  of  surface  ;  Ttiberiform  Melanosis,  occur- 
ring in  tumours  which  vary  in  bulk  from  a  millet-seed  to  an  egg  or  an  orange, 
always  assuming  a  globular,  ovoid,  or  lobulated  shape,  and  being  principally 
met  with  in  the  areolo-adipose  tissue,  or  on  the  surface  of  serous  membranes  ; 
and  Stratiform  and  Liquiform  Melanosis,  which  takes  place  principally  upon 
serous  membranes,  or  in  accidental  cavities,  where  the  black  pigmentary 
matter  looks  not  iinlike  Indian  ink.  Melanosis  most  frequently  presents 
itseK  to  the  Surgeon  in  connection  with  the  eye,  occasionally  in  the  skin  and 
subcutaneous  areolar  tissue,  and  rarely  in  the  bones.  It  closely  resembles 
in  its  general  progress  and  characters  the  encephaloid  form  of  cancer,  ulcer- 
ating and  throwing  out  dark  fungous  masses,  and  afifecting  like  it  internal 
organs,  more  particularly  the  eye  and  the  lungs.  Paget,  indeed,  regards 
melanosis  as  being,  with  very  rare  exceptions,  merely  medullary  or  encepha- 
loid cancer  modified  by  the  deposition  of  black  pigment.  Occasionally,  as 
Carswell  has  pointed  out,  it  is  distinctly  associated  wth  the  other  varieties  of 
this  disease.  In  microscopic  structure  it  resembles  encephaloid,  consisting  of 
a  stroma,  with  caudate,  granular,  and  compoimd  cells,  but  containing  a  large 
quantity  of  pigmentary  matter  in  granules,  molecules,  and  masses. 

Diagnosis. — The  diagnosis  of  the  different  forms  of  cancer  is  not  always 
easily  made.  Scirrhii^,  when  in  tumour,  may  very  readily  be  confounded 
with  fibrous  tumours  and  chronic  glandular  masses,  or  vdth  the  indurated 
atrophy  of  a  part ;  in  many  of  these  cases,  indeed,  the  diagnosis  cannot  be 
correctly  effected  imtil  after  removal.  In  other  cases,  however,  the  rugged 
feel,  the  lancinating  pains,  the  tendency  to  the  implication  of  the  lymphatics, 
or  to  affection  of  the  general  health,  will  commonly  serve  to  establish  the 
diagnosis.  When  ulceration  has  taken  place,  the  previous  condition  of  the 
tumour,  the  general  character  of  the  sore,  and  the  microscopic  examination  of 
the  cUhris,  may  serve  to  establish  its  tnie  character. 

Encephaloid  in  timiour  may  be  confounded  with  abscess,  with  cysts,  or  with 
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fatty,  erectile,  and  sanguineous  tumours  ;  and,  when  pulsating,  with  aneurisin. 
In  these  cases  careful  palpation,  the  existence  of  elasticity  without  fluctuation, 
and  the  presence  of  the  large  and  tortuous  veins  ramifying  over  the  sui-face  of 
the  mass,  may  estahlish  its  true  character.  Wlien  it  is  fungating,  it  might  Tje 
confomidcd  with  the  sprouting  intracystic  growths,  that  sometimes  spring  from 
the  interior  of  a  cystic  tumour.  Here,  however,  a  microscopic  examination  of 
the  debris,  as  well  as  the  existence  or  absence  of  contamination  of  neighbouring 
lymphatics,  will  establish  the  true  nature  of  the  affection. 

Causes. — The  causes  of  cancer  are  often  exceedingly  obscure.  In  many 
cases  it  midoubtedly  is  of  an  hereditary  character.  Nothing  is  more  common 
than  to  find  that  the  grandmothers,  mothers,  or  aunts  of  patients  aflected 
by  cancer,  have  died  of  the  same  disease.  Velpeau  says  that  it  was  so  in 
more  than  one-third  of  the  patients  he  has  met  with ;  not  that  the  disease 
itself  is  existent  at  birth,  but  that  the  tendency  to  it  is  connate  ;  that  ten- 
dency manifesting  itseK  at  those  periods  of  life  and  in  those  organs  in 
which  cancer  usually  develops  itself.  It  may,  however,  actually  be  a  con- 
genital affection  ;  thus  it  has  been  met  with  in  the  eye  at  birth,  and,  in  the 
Museum  of  University  College,  is  a  preparation  of  a  small  melanotic  tiimour 
existing  in  the  cerebellum  of  a  child  that  only  lived  three  days  after  birth. 
It  may  occur  at  all  periods  of  life  from  the  earliest  ages  ;  and  will  evince 
itseK  in  persons  from  eighty  to  ninety  years  of  age.  According  to 
Walshe,  the  mortality  from  cancer  goes  on  steadily  increasing  till  the 
eightieth  year  ;  hence  the  popular  belief,  that  the  middle  period  of  life  is 
most  obnoxious  to  it,  would  appear  to  be  an  erroneous  one.  Age,  however, 
influences  the  liability  to  cancer  in  special  organs.  Thus  cancer  of  the  eye 
and  of  the  bones  frequently  occurs  in  children  ;  of  the  testes,  not  uncom- 
monly, in  young  adults ;  whilst,  in  tbe  female,  Sibley  states  that  the  aver- 
age age  of  patients  with  uterine  cancer  is  forty-three,  and  with  mammary, 
forty-eight  years.  All  forms  of  cancer  are  not,  however,  met  with  in  equal 
frequency  at  all  ages  ;  the  encephaloid  being  the  most  common  in  the  young, 
and  scirrhus  in  the  middle-aged  and  elderly.  The  colloid  variety  rarely  occurs 
before  the  age  of  thirty. 

Mental  Emotions  of  a  depressing  character,  if  long-continued  or  frequently 
repeated,  may  possibly  predispose  to  the  occurrence  of  cancer.  I  have  seen 
so  many  cases  of  cancer,  more  particiilarly  of  the  abdominal  organs,  in  indivi- 
duals who  had  suffered  much  from  grief,  anxiety,  or  harass  of  mind  for  years 
before  the  development  of  the  malignant  disease,  that,  although  the  doctrine 
is  incapable  of  proof,  I  cannot  but  look  upon  it  as  probable,  that  the  cancer 
was  the  result  of  the  antecedent  long-contiuued  mental  disquietude.  We 
know,  by  every-day  experience,  that  functional  derangement  of  the  abdominal 
and  pelvic  organs  of  the  most  inveterate  character  may  be  occasioned  by 
mental  distiu'bance ;  and  it  appears  to  me  not  improbable,  that  such  functional 
derangement  may  at  last-  lead  to  perversion  of  nutrition,  terminating  in 
malignant  deposits  in  such  organs,  as  the  uterus,  the  liver,  or  the  stomach, 
as  are  more  readily  influenced  by  the  condition  of  the  patient's  mind. 

Cancer  often  appears  without  any  Exciting  Cause,  when  it  is  evidently, 
as  in  hereditary  and  connate  cases,  the  result  of  some  peculiar  constitutional 
condition,  the  nature  of  which  is  altogether  unlmown  to  us,  but  under  the 
influence  of  which  the  peculiar  growth  characterising  it  springs  up.  In 
many  cases,  however,  it  can  be  distinctly  traced  to  some  exciting  cause 
being  immediately  occasioned  by  a  blow,  injmy,  or  other  Violence,  or  by  a 
long-continued  irritation  of  the  part  that  eventually  becomes  afi'ected  ;  thus 
in  woman  a  blow  on  the  breast  often  gives  rise  to  cancer,  and  the  ii'ritation 
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of  a  broken  tootli  may  occasion  it  in  the  tongue.  It  is  a  question  whether 
external  causes  of  this  kind  can  give  rise  to  the  proeUiction  of  cancer  Avithout 
the  previous  existence  of  constitutional  predisposition  to  the  disease.  That 
cancer,  even  when  apparently  excited  by  local  causes,  may  in  reality  be  of 
constitutional  origin,  cannot  admit  of  a  doubt  ;  more  especially  in  those 
cases  in  which  it  is  hereditary,  or  in  wliich  it  makes  its  appearance  almost 
simultaneously  in  different  parts  of  the  body,  with  a  strongly  marked  cachexy. 
But  in  many  other  instances  it  certainly  appears  to  be  strictly  local  in  its 
origin,  as  when  it  slowly  occm-s  after  the  infliction  of  some  violence,  and 
-without  any  evidence  of  constitutional  distm-bance  or  contamination. 
Velpeau  triily  observes,  that  those  organs  which  are  most  exposed  to 
external  irritation  and  violence,  are  most  Liable  to  cancer.  It  is  impossible 
to  look  upon  those  cancers  as  ab  initio  constitutional,  which  axise  from 
external  causes  in  an  otherwise  healthy  individual,  and  slowly  increase  in 
size  without  any  tendency  to  multijDlication  or  sign  of  constitutional  cachexy, 
until  by  the  implication  of  the  neighboiuing  lymphatics  or  glands  the  cancer- 
germs  have  entered  and  saturated  the  system.  It  is  true,  that  it  may  be 
ai'gued  that  the  cancer  could  not  be  excited  locally  in  these  cases,  tmless  a 
tendency  to  it  already  existed  in  the  system.  But  this  appears  to  me  to  be 
a  begging  of  the  whole  question  ;  there  is  no  proof  of  the  existence  of  any 
constitutional  affection  preceding  or  even  concurrent  with  the  outbreak  of  the 
disease,  nor  until  it  has  existed  for  a  sufficient  length  of  time  for  the  lymphatics 
to  be  affected  and  the  blood  to  be  poisoned ;  and  it  certainly  appears  to  be 
more  reasonable  to  look  upon  the  local  disease  as  the  primary  affection, 
occurring  originally  in  a  healthy  constitution,  but  after  a  time  infecting  the 
system  generally,  than  to  regard  the  mere  local  manifestation  as  in  itself  a 
proof  of  the  constitutional  nature  of  the  disease.  It  is  true  that  we  are 
ignorant  of  the  manner  how  a  cancer-germ  can  be  produced  by  the  local 
action  of  the  part  in  which  it  is  generated,  but  we  are  as  little  acquainted 
with  the  essential  mode  of  production  of  an  exudation-cell  or  of  a  pus- 
corpuscle,  which  we  know  to  be  the  results  of  strictly  local  action ;  and  it 
seems  to  me  that  the  difficulty  is  in  no  way  solved,  but  simply  pushed  back 
a  step,  by  the  attempt  to  prove  that,  in  all  cases  of  cancer-formation,  a 
constitutional  cause  or  predisposition  exists,  which  impresses  the  cancerous 
character  upon  local  actions  taking  place  in  such  a  system.  The  hereditary 
tendency  to  cancer  in  certain  families  is  not  necessarily  a  proof  of  its  being 
a  constitutional  or  blood-disease.  We  see  the  tendency  to  the  hereditary 
transmission  of  maKormations  in  strictly  local  diseases,  as  supernumerary 
fingers  or  exostosis ;  but  we  do  not  regard  such  conditions  or  such  diseases  as 
constitutional,  merely  because  the  tendency  is  transmitted  from  parent  to 
offspring.  The  cases  in  which  cancer  appears  to  be  primarily  and  strictly  a 
local  affection,  influencing  the  constitution  secondarily,  are  by  no  means  of 
unfrequent  occurrence.  We  commonly  see,  for  instance,  a  woman  in  perfect 
health  receive  a  blow  upon  the  breast,  which  gives  rise  to  some  passing 
inconvenience  at  the  time ;  after  a  lapse  of  some  weeks,  though  stiU  with  an 
unimpaired  state  of  health,  she  notices  a  small  lump  of  a  scirrhous  character. 
This  may  continue  stationary,  or  but  slowly  increase  for  months  or  years,  and 
then  comes  the  turning  point  in  the  case  when  the  disease  ceases  to  be  local 
and  becomes  constitutional ;  this  turning  point  is  wlien  the  disease  begins  to 
contaminate  the  skin  or  the  lymphatics,  and  thus  to  be  cai-ried  into  the 
system.  It  is  not  untU  the  lymphatics  become  enlarged,  and  the  glands  ' in 
the  axiUa  indurated,  that  the  constitution  begins  to  suffer,  cachexy  sets  in 
and  a  tendency  to  secondary  deposits  manifests  itself — the  constitutional 
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cachexy  developing  aa  the  ulceration  and  sloughing  extend,  and  in  exact 
proportion  to  the  progress  of  the  local  atl'ection.  In  such  cases  as  these,  it  is  in 
vain,  to  argue  that  the  cancer  could  not  have  sprung  up  unless  there  were  a 
constitutional  tendency  to  it.  There  is  in  these  cases  no  evidence  of  any 
afl'ection  of  the  constitution,  nor  of  any  general  predisposition  to  cancerous 
disease,  until  after  sufficient  time  has  elapsed  for  the  germs  to  be  ahsorhed,  and 
the  blood  to  be  poisoned  by  them. 

The  cause  of  Secondary  Deposits  in  internal  organs,  as  the  lungs  and  liver,  is 
somewhat  obscure.  As  has  been  already  mentioned,  the  neighbouring  lymphatic 
glands  usually,  if  not  invariably,  are  the  first  to  suffer;  next  in  order  of 
frequency  follows  the  liver ;  and  then  the  lungs.  The  fact  that  the  secondary 
deposit  does  not  necessarily  occur  in  the  organ  through  wlaich  the  blood  must 
first  pass,  militates,  as  Virchow  has  shown,  against  the  theory  that  cancer-cells 
are  carried  onward  by  the  circulation,  and  become  impacted  in  the  smaller 
vessels  of  the  part,  in  the  manner  of  embola.  Virchow  himseK  inclines  to  the 
belief  that  the  cancerous  juices  are  absorbed  and  enter  the  circulation  either 
directly  by  the  veins  or  indirectly  through  the  lymphatics,  and  that  they  give 
rise  to  changes  in  the  nutrition  of  certain  parts  leading  to  the  development  of 
cancerous  growths.  It  is,  however,  confessedly  difficult  to  understand  upon 
this  supposition,  why  the  corresponding  organ  (as  the  breast)  does  not  become 
affected  ;  or  why  an  organ  like  the  uterus,  peculiarly  prone  to  cancerous  deve- 
lopment, does  not  speedily  become  the  seat  of  secondary  deposits.  Neither  of 
these  views  can  be  considered  altogether  satisfactory,  and  neither  has  yet 
received  the  positive  support  of  an  actual  demonstration. 

Treatment  of  Cancer. — The  treatment  of  cancer  may  be  considered  to  be 
of  a  constitutional  and  of  a  local  character.  All  Curative  Constitutional 
Treatment  is,  I  believe,  utterly  useless  in  cases  of  cancer,  no  constitutional 
remedies  appearing  to  exercise  any  material  influence  on  this  disease.  I  am 
not  acquainted  with  any  case  of  cancer,  either  from  my  own  observations, 
from  conversation  with  other  Surgeons,  or  from  published  statements,  that 
affords  satisfactory  evidence  of  cm-e  by  an  internal  remedy.  It  is  tme  that 
many  so-called  cases  of  cancer  have,  at  various  times,  been  stated  to  have  been 
ciu'ed  by  different  medicines  ;  but  it  must  be  borne  in  mind  that,  in  a  less 
advanced  state  of  pathological  knowledge  than  exists  at  the  present  day,  almost 
all  hard  chronic  tumours  were  called  "  scirrhous,"  and  many  intractable  ulcers 
"  cancers  "  ;  mistakes  wliich  are  not  unfreqiTently  committed,  and  sometimes 
unavoidably  so,  even  with  the  unproved  means  of  diagnosis  that  we  at  present 
possess.  Not  one  of  the  many  remedies  that  have  been  vaimted  as  being 
specific  in  this  disease,  and  by  which  cures  have  been  stated  to  have  been 
effected,  has  retained  the  confidence  of  the  profession,  or  has,  on  further  trial, 
corresponded  in  its  effects  to  the  statements  of  those  who  introduced  it.  I 
therefore  tliink  it  but  waste  of  time  to  discuss  the  supposed  advantage  to  be 
derived  from  hemlock,  sanguinaria,  iron,  arsenic,  iodine,  cod-liver  oil,  or  lemon- 
juice,  in  the  treatment  of  cancer.  But,  though  curative  treatment  can  effect 
nothing  in  these  cases,  much  may  be  effected  in  cases  that  do  not  admit  of 
operation  towards  retarding  the  progress  of  the  disease  by  proper  Palliative 
Treatment.  "With  this  view,  the  diet  should  be  mild,  nutritious,  easy  of 
digestion,  unstimulating,  and  sufficient  to  support  the  strength  imder  the 
wearing  influence  of  pain  and  discharge  ;  and  the  preparations  of  opiimi,  of 
conium,  and  of  hyoscyamus,  must  be  freely  administered  in  order  to  relieve  the 
patient's  sufferings,  and  to  prociu'e  rest. 

The  Local  Meam  are  those  upon  which  the  Surgeon  justly  places  the  chief 
reliance  in  these  affections.    The  Palliative  Local  Treatment  consists  in  the  use 
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of  means  calculated  to  retard  the  growth  of  the  tumour,  to  lessen  the  ]min 
attending  it,  and  to  remove  the  fcetor  that  arises  if  it  be  ulcerated.  In  order 
to  prevent  the  rapid  extension  of  the  tmnoui-,  it  is  of  great  importance  to 
subdue  all  local  excitement  going  on  -within  and  around  it  ;  in  proportion  to 
the  amount  of  action  existing  in  the  part,  the  disease  will  usually  extend  with 
rapidity  ;  any  infiaminatory  condition  of  the  neighbouring  tissues  being 
especially  prejudicial  in  this  respect.  Hence,  in  these  cii-cumstances,  the 
occasional  application  of  a  few  leeches  will  often  be  of  considerable  service. 
No  counter-irritation,  however,  ought  to  be  employed  in  the  vicinity  of  the 
cancerous  pai-t,  as  it  only  excites  action  in  and  around  it,  and  hastens  the 
process  of  ulceration  ;  the  skin  especially  is  apt  to  become  rapidly  infiltrated 
by  the  cancerous  disease  under  it,  il'  ii-ritated  by  the  application  of  iodine  and 
other  stimulants.  If  the  tumour  be  painful,  and  the  skin  covering  it  still 
unbroken,  great  relief  may  be  obtained  by  the  apj^li  cation  of  belladonna 
plastei-s.  In  some  cases  I  have  found  powdered  conium,  spread  on  cotton- 
wadding,  useful  in  the  same  way.  As  it  is  of  importance  to  prevent,  as  long  as 
possible,  any  breach  of  surface,  the  application  of  these  sedative  plasters  and 
powders  should  be  persevered  in  with  the  view  of  supporting  the  integument. 
The  local  application  of  ice,  so  as  to  freeze  the  tumour  more  or  less  completely, 
has  been  recommended  of  late  years  by  J.  Arnott ;  it  may,  possibly,  in  some 
cases  retard  the  growth  or  lessen  the  pain,  but  there  is  no  evidence  to  show 
that  it  can  be  considered  as  a  curative  agent.  "When  the  tumour  is  ulcerated, 
the  foetor  must  be  diminished  by  the  application  of  weak  solutions  of  the 
chlorides,  or  of  Condy's  disinfectant,  to  which  opiates  may  be  advantageously 
added  with  a  view  of  lessening  the  pain. 

The  Curative  Local  Treatment  of  cancer  embraces  three  methods,  viz. : 
destruction  by  caustics  ;  absorption  by  pressure  ;  and  removal  by  the  knife. 
All  these  local  means  are  employed  on  one  principle  ;  viz.,  on  the  supposition 
that  the  cancerous  tumour  which  it  is  proposed  to  destroy,  to  absorb,  or  to 
extirpate,  is  primarily  a  local  disease :  that,  if  this  local  malady  can  be  removed 
sufficiently  early,  constitutional  infection  may  be  prevented  ;  and  that,  even 
if  this  have  to  some  extent  taken  place,  fatal  contamination  of  the  system 
may  be  retarded  by  the  removal  of  the  local  source  of  that  constitutional 
infection. 

The  great  objection  that  has  been  urged  against  operating  in  this  disease  is, 
that  cancer  being  assumed  to  be  from  the  fii-st  a  constitutional  affection,  it  is 
useless  to  remove  the  local  tumour,  leaving  the  constitutional  vice  uni-elieved. 
If  this  objection  were  tenable,  it  would  apply  to  the  removal  of  cancers  in  any 
way,  and  would  have  as  much  force  against  removing  cancerous  growth  by 
caustic,  by  pressure,  or  by  congelation,  as  by  extirpating  them  by  the  simpler 
and  speedier  means  of  the  knife,  and  in  fact  must  lead  to  the  conclusion  that 
none  but  local  palliatives  are  proper  in  this  disease.  For  such  an  argument  as 
this  to  have  any  value,  it  must  first  be  shown  that  cancer  is  ab  origine  a  consti- 
tutional affection,  and  that  it  is  not  in  the  first  instance  a  local  disease,  wliich, 
being  allowed  to  remain  imchecked,  will  at  last  contaminate  and  poison  the 
system.  The  evidence  we  possess  would,  however,  rather  lead  us  to  the 
opposite  conclusion  ;  namely,  that  cancer  is  primarily  local,  and  only  becomes 
secondarily  constitutional  by  absorption  into  the  system.  This'opioion,  wliich 
Velpeau  strongly  supports,  is  founded  on  the  following  reasons. 

1.  We  constantly  see  cancerous  tumoivrs  spring  up  in  individuals  who  have 
always  enjoyed  perfect  health,  and  who  are  to  all  aiDpearances  perfectly  well  at 
the  time  of  the  occurrence  of  the  disease.  As  in  these  cases  there  is  no  evidence 
whatever  of  constitutional  disease  of  any  Icind,  it  would  be  a  begging  of  the 
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wliole  question  to  assert  that  the  existence  of  the  local  affection  must  of  itself 
he  taken  as  an  indication  of  a  constitutional  cancerous  tendency. 

2.  These  tumours  are  not  unfrequently  the  result  of  some  local  injury  or 
irritation. 

3.  The  constitutional  health  does  not,  in  the  majority  of  cases,  suffer  until 
some  months  have  elajised  ;  when,  after  the  lymphatics  or  glands  have  become 
implicated,  or  the  neighbom-ing  tissues  invaded,  but  not  until  then,  signs  of 
cachexy  set  in. 

4.  If  the  disease  be  removed  before  neighbouring  parts  have  become  con- 
taminated, the  health,  if  it  have  suffered,  often  improves  materially. 

5.  In  the  great  majority  of  cases  the  patient  remains  free  fi'om  any  recur- 
rence of  the  disease  for  some  considerable  period. 

6.  In  some  mstances  no  recurrence  whatever  takes  place,  the  disease 
being  eradicated  from  the  system,  which  could  not  be  the  case  if  it  were 
constitutional. 

7.  When  recurrence  does  take  place  soon  after  an  operation,  it  is  almost 
invai'iably  either  in  the  cicatrix  or  its  immediate  neighbourhood,  owing  to 
cancer-cells  which  had  been  widely  infiltrated  escaping  removal,  and  subse- 
quently developing  into  a  new  timiour.  Were  the  disease  constitutional, 
recurrence  would  be  as  likely  to  take  place  in  other  parts,  or  in  internal  organs, 
as  it  does  when  the  operation  has  been  too  long  delayed. 

8.  We  observe  the  same  tendency  to  reciu'rence  after  removal,  and  even  to 
secondary  deposit  in  distant  organs,  in  other  tumours  which  are  incontestably 
primarily  local,  such  as  the  fibro-plastic  and  the  enchondromatous,  and  which 
only  become  constitutional  in  their  more  advanced  stages,  and  in  a  secondary 
maimer. 

These  arguments  appear  to  me  to  be  conclusive  as  to  cancer  being  primarily 
a  local  disease,  and  only  becoming  constitutional  secondarily  by  contamination 
of  the  blood  and  absorption  into  the  system,  and  consequently  to  justify  opera- 
tion for  the  removal  of  cancerous  tumours  in  suitable  cases. 

Catistics. — The  employment  of  caustics  for  the  destruction  of  cancers  is 
of  old  date,  and  their  use  has,  in  all  ages  and  countries,  been  resorted  to  by 
empirics,  who  profess  to  remove,  by  secret  remedies  less  painful  and  more 
efficacious  than  the  knife,  tumours  of  a  malignant  nature.  As  their  application, 
to  use  Yelpeau's  expression,  requires  neither  a  knowledge  of  anatomy  nor  of 
operative  surgery,  they  have  always  been  popular  with  many  who  have  neither 
the  knowledge  nor  the  skill  to  use  the  Icnife.  In  this  coimtry,  however,  they 
have  never  enjoyed  any  very  extended  reputation  ;  and  in  fact  they  have, 
perhaps,  not  been  legitimately  employed  to  the  extent  that  they  deserve,  espe- 
cially in  ulcerated  and  recurrent  cancers,  or  in  those  so  situated  on  the  skin  and 
muco-cutaneous  surfaces  as  not  to  admit  of  being  very  readily  or  safely  extir- 
pated by  operation. 

The  great  objection  to  the  use  of  caustics  has  been  the  severity  and  the 
continuance  of  the  j)ain  induced  by  them,  lasting  not  only  for  hoim,  but  for 
days — more  intense  and  prolonged  than  any  occasioned,  by  the  laiife  ;  and  as  it 
is  usually  necessary,  in  order  to  destroy  effectually  the  morbid  gro-\rth,  to 
repeat  the  application  of  the  caustic  several  times,  the  suffering  is  often  greater 
than  the  most  resolute  patient  can  submit  to. 

The  chief  argument  in  favour  of  caustics  is  the  statement  tliat,  when  cancers 
are  thus  destroyed,  they  are  less  liable  to  relapse  than  when  extirpated  by  the 
knife.  There  is,  however,  no  positive  evidence  before  the  profession  in  proof 
of  the  truth  of  this  dogma.  It  is  not  improbable  that  the  chemical  action  of  the 
caiistics  may  extend  so  widely  uito  neighbouring  tissues  as  to  destroy  or  render 
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unproductive  the  caucer-cells  by  wliicli  they  ai-e  infiltrated,  and  on  the  deve- 
lopemeut  of  wliich  the  local  recun-ence  of  the  disease  depends.  But  it  is 
impossible  to  believe  that  the  mere  method  of  removal  of  the  local  disease  can 
influence  the  constitutional  nature  of  the  cancer.  If  secondary  infection  have 
taken  place,  it  can  signily  very  little  whether  the  local  disease  be  extii-pated  by 
the  knife  or  by  caustics.  If  no  cachexy  exist,  it  appears  to  me  that  the  patient 
must  be  equally  safe  in  whatever  way  the  local  disease  is  removed,  provided  it 
be  thoroughly  and  effectually  extirpated.  Another  advantage  urged  in  favour 
of  caustics,  in  the  con-ectness  of  which  Velpeau  acquiesces  is,  that  enlarged 
lymphatic  glands  are  more  likely  to  go  down  under  their  use  than  when  the 
primary  cancer  is  extii-pated  by  the  knife.  Some  of  the  advocates  of  the  use  of 
caustics  in  the  treatment  of  cancer  pretend  that  the  particular  agent  employed 
exercises  on  the  morbid  structure  a  specific  action,  which  is  confined  to  it,  and 
does  not  extend  to  the  neighboiu-ing  healthy  tissues.  But  this  assertion  is 
entirely  destitute  of  foimdation. 

The  caustics  that  have  been  and  that  are  employed  in  the  treatment  of 
cancers  are  very  various.  They  cannot  be  used  indiscriminately,  and  conse- 
quently we  must  briefly  consider  them  separately. 

1.  The  concentrated  mineral  acids,  esj)eciaUy  the  anhydrous  nitric  and 
sulphuric,  are  often  advantageously  employed.  The  concentrated  nitric  acid 
may  be  usefully  applied  to  small  superficial  cancerous  ulcers ;  it  rapidly 
destroys  the  tissues,  and  does  not  spread  too  widely,  but  it  is  not  potent 
enough  for  the  destruction  of  tumours.  The  glacial  sulphuric  acid,  rubbed 
into  a  black  paste  •with  powdered  saflron,  is  the  caustic  which  Velpeau  extols 
as  the  most  efiicient  in  cancerous  tmnours,  more  particularly  if  of  a  f ungating 
or  bleeding  kind.  It  converts  the  part  to  which  it  is  applied  into  a  thick,  hard, 
carbonised  eschar,  with  but  little  surrounding  inflammation  ;  and,  as  its  action 
is  rapid,  the  pain  is  not  prolonged.  On  the  separation  of  the  hard  slough,  a 
healthily  granulating  cavity  will  be  left,  which  cicatrises  rapidly  with  much 
contraction.  It  also  acts  as  a  haemostatic,  rapidly  shrivelling  and  di-ying  up 
large  bleeding  and  discharging  fungi. 

2.  The  caustic  alkalies,  especially  potass  and  lime,  either  alone  or  in  combi- 
nation, in  the  shape  of  the  Vienna  paste,  or  fused  into  sticks,  are  very  energetic 
in  their  action ;  but  they  have  the  disadvantage  of  spreading  widely  if  applied 
to  a  large  surface,  and,  by  softening  or  dissolving  the  parts,  giving  rise  to  a 
tendency  to  haemorrhage.  They  may,  however,  be  advantageously  applied  to 
small  cancers  of  the  face. 

3.  YaxioMS,  mineral  salts,  more  particularly  the  chlorides  of  antimony,  zinc, 
and  bromine,  the  acid  nitrate  of  mercury,  and  the  arsenious  acid,  are  often 
employed  with  much  success  in  the  treatment  of  cancers,  ulcers,  and  growths. 

Of  the  various  chlorides,  that  of  zinc  is  the  most  usefiU.  This  is  applied  by 
being  made  into  a  paste  with  from  one  to  four  parts  of  flour,  moistened  with  a 
Little  water,  or  by  the  piu-e  chloride  slightly  moistened  being  spread  on  strips 
of  lint.  It  must,  in  order  to  act,  be  applied  to  a  raw  surface  ;  hence  it  is 
ciostomary  first  to  destroy  the  sldn  with  nitric  acid,  and  then  to  apply  the 
chloride.  Canquoin  states  that  a  paste,  made  of  equal  parts  of  the  chloride 
and  of  flour,  four  lines  in  thickness,  and  applied  for  forty-eight  hom-s,  destroys 
the  parts  to  the  depth  of  one-and-a-half  inch.  When  of  less  strength  and  sub- 
stance, its  action  is  proportionately  limited.  There  are  two  methods  by  which 
a  tumour  may  be  attacked  and  destroyed  by  caustic  paste  :  either  by  or  from 
the  circumference,  or  from  the  centre.  When  the  tumour  is  large  and  rapidly 
growing,  it  may  be  most  advantageously  destroyed  from  the  circumference  at 
its  junction  with  the  hcaltliy  tissues..   This  may  be  done  by  the  plan  adopted 
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by  Maisonneuve — of  making  the  paste  into  small  sticks,  or  pencils,  which  are 
pushed  deeply  and  at  short  iutei-vaLs  into  the  substance  of  the  tumour  around 
its  circumference,  so  that  its  tissue  becomes  penetrated  by  the  action  of  the 
caustic  in  all  directions,  and  its  vitality  thus  rapidly  destroyed.  In  smaller 
tiunoiu-s,  and  those  that  grow  with  less  rapidity,  in  w]iich  there  is  no  great 
risk  of  the  rapidity  of  their  growth  overtaking  and  passing  beyond  the  des- 
tructive effects  of  the  caustic,  the  paste  may  be  applied  to  and  around 
the  centi'e,  and  the  disease  in  tliis  manner  extii'pated.  In  other  cases,  the 
tiunom-  may  be  deeply  and  rapidly  attacked  by  applying  a  layer  of  the  chloride 
of  zinc  paste  over  the  whole  of  its  surface.  The  slough  produced  by  this 
application  is  then  iucised,  or  scored  longitudinally  at  equal  distances  of  about 
half  an  inch,  until  the  parts  beneath,  to  which  the  caustic  has  not  penetrated, 
are  reached  by  the  incisions  so  made ;  pieces  of  lint  covered  with  the 
deliquesced  cliloride  are  put  into  them,  and  afterwards  fresh  incisions  are  made 
until  the  cauterising  influence  has  extended  to  the  bottom  of  the  tumour,  which 
finally  sloiighs  out  in  a  mass.  Of  the  utility  of  the  chloride  of  zinc  as  a  caustic 
there  can  be  no  doubt ;  but  the  chief  objection  to  its  use  lies  in  the  intensity  and 
continuance  of  the-  pain  occasioned  by  it.  This,  however,  may  be  lessened  by 
an  admixture  of  about  a  sixth  part  of  morphia,  or,  as  L.  Parker  has  suggested, 
by  freezing  the  part  before  the  caustic  is  applied,  and  continuing  the  applica- 
tion of  the  frigorific  mixture  during  the  time  of  the  action  of  the  caustic. 
Landolfi  has  recommended  the  use  of  the  chloride  of  bromine  in  combination 
■with  those  of  gold  and  zinc  ;  but  this  caustic  does  not  appear  to  possess  any 
decided  advantage  over  the  simple  chloride  of  zinc,  and  is  objectionable  on 
account  of  the  fumes  evolved  during  its  use. 

Arsenic  exercises  a  powerful  action  upon  cancerous  growths,  and  constitutes 
the  chief  ingredient  in  many  of  the  secret  preparations  used  by  empirics  ;  it  is, 
however,  a  dangerous  agent,  and  excites  great  inflammation  and  pain.  If  too 
freely  used,  it  may  induce  poisoning,  and  not  a  few  deaths  have  resulted  in 
this  way  ;  it  should,  accordingly,  not  be  applied  at  any  one  time  to  a  surface 
exceeding  a  shilling  in  size.  The  most  convenient  mode  of  applying  it  appears 
to  be  Manec's  paste,  composed  of  one  part  of  arsenious  acid  to  eight  of  cinnabar 
and  four  of  burnt  sponge,  rubbed  down  to  a  proper  consistence  with  a  little 
water. 

Suli^haU  of  zinc,  dried,  finely  levigated,  and  made  into  a  paste  with  glycerine, 
or  an  ointment  with  axunge,  has  been  very  strongly  recommended  by  Simpson, 
as  one  of  the  most  eflicient  and  convenient  of  all  caustics  in  rodent  and 
cancerous  ulcers.  In  action  it  somewhat  resembles  the  chloride  of  zinc,  but  is 
less  painful. 

Of  all  these  caustics,  I  should  certainly  say  that  the  deliquesced  chloride  of 
zinc  is  the  safest  and  the  most  eflicacious,  more  particularly  when  a  scirrhous 
tumour  has  to  be  destroyed.  When  an  encephaloid  fungus  has  to  be  attacked, 
the  concentrated  sulphui-ic  acid  is  preferable,  owing  to  its  coagiilating  and 
haemostatic  properties.  When  small  cancerous  sores  have  to  be  destroyed,  the 
nitric  acid,  the  arsenical  paste,  or  the  chloride  of  zinc,  made  into  a  paste  with 
flour  and  morphia,  may  very  conveniently  be  used. 

Compression  is  a  plan  that  has  been  by  turns  greatly  extolled  and  much 
depreciated.  It  was  fully  tried  at  the  Middlesex  Hospital,  by  Young,  forty  years 
ago,  and  unfavourably  reported  upon  by  Six  Charles  Bell  at  that  tune  ;  it  con- 
sequently fell  into  disuse  in  this  country,  but  was  revived  by  Recamier  in 
France,  and  employed  largely  by  hina.  Although  he  published  a  favourable 
account  of  this  practice,  it  made  but  little  progress  amongst  French  sui-geon.?, 
the  onlj^  one  who  seems  to  have  used  it  to  any  extent  being  Tancliou,  who 
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employs  a  peculiiu-  topical  luedicatiou  conjoined  with  it.  In  this  coiintry  tlie 
practice  fell  into  complete  oblivion,  until  J.  Arnott,  some  years  ago,  invented 
a  mode  of  employing  pressure  by  means  of  an  elastic  air-ciisliion  ;  since  which 
time  it  has  been  pretty  extensively  employed,  with  varying  degrees  of  success. 

In  employing  pressure,  Young  principally  had  recourse  to  plasters  and 
bandages.  Eecamier  used  amadou  applied  -with  an  elastic  roller ;  and  Tanchou 
xecommends  spring  pads,  luider  which  small  bags  or  pieces  of  cotton-wadding 
impregnated  with  various  medicinal  substances  are  placed,  so  as  to  protect  the 
skin  and  act  upon  the  tumom-.  Amott's  plan  consists  of  pressure  exercised  by 
a  Macmtosh  aii--bag,  held  in  its  place  by  straps,  and  pressed  upon  by  a  truss- 
spring,  the  pressure  exercised  by  which  may  be  made  to  vary  from  two-and-a- 
haK  to  twelve  or  even  sixteen  povmds.  These  different  plans  should  not  be 
employed  indiscriminately,  but  may  all  be  of  service  in  particular  cases.  I 
have  employed  all  these  methods,  but  have  never  found  permanent  advantage 
from  any  of  them. 

The  fii'st  question  that  necessarily  arises  in  reference  to  the  employment  of 
pressure  in  these  cases,  is  whether  it  can  effect  a  cure.  This  it  could  only  be 
expected  to  do  by  producing  atrophy,  and  the  subsequent  absorption  of  the 
strictly  local  forms  of  cancer.  The  only  case  on  record,  with  any  pretension  to 
a  conclusive  character  in  tlris  respect,  is  one  related  by  Walshe  in  his  excellent 
Treatise  on  Cancer,  of  the  cure  of  a  tumour  of  the  breast,  believed  to  be 
cancerous,  by  compression.  But  even  tliis  instance  I  cannot  look  upon  as  by 
any  means  conclusive  ;  for,  although  no  one  can  entertain  a  higher  opinion 
than  I  do  of  the  very  remarkable  diagnostic  tact  possessed  by  Dr.  Walshe,  yet 
I  think  there  can  be  no  doubt  in  the  mind  of  any  Surgeon  that  it  is  absolutely 
impossible  to  determine  in  many  cases,  by  any  amount  of  diagnostic  slull,  the 
true  nature  of  a  chronic  tumour  of  the  breast ;  and,  in  fact,  we  constantly  see 
the  most  experienced  practitioners  find,  after  the  removal  of  the  tumour,  that 
it  was  of  a  different  character  from  what  they  had  previously  anticipated.  This 
difficulty  attaches  to  Walshe's  case  ;  and  I  think  that  we  possess  no  proof  that 
the  tumour  of  the  breast,  wMch  underwent  absorj)tion  under  the  pressure  of 
Amott's  apparatus,  was  of  a  truly  cancerous  character,  and  that  it  might 
not  have  been  a  clironic  mammary  tumour,  or  some  similar  gi'owth,  which  we 
know  will  disappear  under  this  kind  of  treatment. 

But,  if  compression  cannot  be  shown  ever  to  have  cured  a  cancer,  can  it  not 
retard  the  progress  of  this  disease,  or  relieve  the  sufferings  attendant  upon  it  1 
I  believe  that  in  some  cases  it  may  certainly  do  both,  though  in  others  it  is  as 
unquestionably  injurious.  It  appears  occasionally  to  retard  the  growth  of  the 
tumour  when  applied  in  the  early  stage,  simply  by  preventing  its  expansion, 
and  perhaps  by  compressing  its  nutrient  vessels,  and  so  diminishing  the  supply 
of  blood  sent  to  it,  and  by  causing  absorption  of  surrounding  inflammatory 
infiltration  ;  in  these  cases  likewise  it  relieves  for  a  time  the  pain  by  lessening 
the  turgescence  of  the  part.  In  other  cases,  however,  I  have  known  it  to  act 
injuriously  by  pressing  out  and  diffusing  the  tumour  more  widely,  appearing 
to  increase  the  tendency  to  implication  of  neighbouring  parts,  and  occasioning 
great  suffering.  When  the  tumour  is  ulcerated,  or  if  the  sldn  covering  it  be 
inflamed,  pressure  cannot  be  employed  with  any  advantage  ;  and  most  com- 
monly irritable  sensitive  patients  cannot  support  the  constriction  of  the  chest 
that  it  induces. 

Excision. — ^With  regard  to  the  question  of  removing  cancers  by  the  knife, 
much  difference  of  opinion  exists  amongst  Surgeons  ;  for,  though  all  deprecate 
indiscriminate  recourse  to  this  means,  some  go  so  far  as  to  dispute  the  propriety 
of  ever  operating  for  this  disease,  whilst  others  restiict  the  operation  to  certaiii 
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cases  of  a  favourable  character.  These  questions  are  necessarily  of  considerable 
importance,  and  require  attentive  examination. 

Tlie  objections  tliat  have  been  urged  against  the  general  propriety  of 
operating  in  cases  of  cancer,  do  not  apply  so  much  to  the  operation  itself,  the 
risk  attending  wliicli  is  not  greater  than  that  of  otlier  operations  of  similar 
magnitude,  but  are  rather  based  on  the  supposition  tliat  cancer  is  originally  a 
constitutional  affection,  and  on  the  consequent  liability  of  the  patient  to 
speedily  suffer  from  a  return  of  the  disease,  so  that  an  operation  tliat  is  at  least 
unnecessaiy  vnU.  have  been  performed.  This  objection,  however,  as  has  abeady 
been  remarked,  equally  applies  to  all  other  means  of  local  removal,  as  by 
caustics  or  compression,  as  well  as  to  extirpation  by  the  knife  ;  and,  if  earned 
to  its  logical  conclusion,  must  necessarily  preclude  any  attempt  at  removal,  by 
any  means,  of  the  local  disease.  That  this  objection,  so  far  as  the  liability 
to  return  of  the  cancerous  disease  after  operation  is  concerned,  is  to  some 
degree  a  valid  one,  is  imdoubted  ;  the  experience  of  all  Surgeons  tending  to 
establish  the  fact,  that  the  majority  of  patients  operated  upon  for  cancer  die 
eventually,  and  usually  within  a  limited  time,  from  a  recurrence  of  the  disease. 
Thus,  Sir  A.  Cooper  states,  that  in  only  nine  or  ten  cases  out  of  a  hundred  did 
the  disease  not  return  in  three  years  ;  and  Brodie  has  found  that  it  generally 
proves  fatal  in  two  or  three  years  after  the  operation. 

After  removal  of  the  original  cancerous  tumour,  the  disease  may  return  in 
one  of  three  situations,  viz.  :  in  the  cicatrix  ;  in  the  neighbouring  lymphatic 
glands,  with  or  without  the  cicatrix  having  been  involved ;  or  in  internal 
organs.  The  mode  of  recui-rence  in  these  different  parts  is  obvious  enough. 
When  the  disease  returns  in  the  cicat/rix,  it  is  owing  to  local  causes  ;  either  to 
the  original  cancer  having  been  imperfectly  removed,  when  recurrence  -will 
take  place  before  the  wound  is  healed,  or  very  shortly  after  this  event ;  or  it  is 
owing  to  the  widely  spread  infiltration  of  cancer-germs  through  tissues  that 
had  a  healthy  appearance,  when  recurrence  will  take  place  after  a  lapse  of 
some  weeks  or  months,  in  the  shape  either  of  uniform  infiltration  of  the 
cicatricial  tissue,  which  assumes  the  appearance  of  an  elevated  hard  ridge  of  a 
purplish-red  colour,  which  rapidly  coalesce.  When  it  recurs  in  the  lym-pliatic 
glands,  they  have  doubtless  contained  the  cancer-germs  before  the  removal  of 
the  original  tumour.  They  become  hard,  infiltrated,  and  often  form  secondary 
growths,  rivalling  the  primary  disease  in  size  and  rapidity  of  developement. 
When  the  secondary  deposit  takes  place  in  internal  organs,  it  is  usually  met 
with  in  the  liver  or  the  lungs.  In  such  cases  it  is  reasonable  to  presume  that 
the  cancer-cells  have  entered  the  blood,  are  carried  into  the  general  current  of 
the  circulation,  and  are  deposited  just  like  the  pus-corpuscles  in  pyaemia  in 
these  organs,  where  each  cancer-germ  forms  the  nucleus  of  a  new  growth. 

Recurrent  cancer,  in  whatever  situation  it  develop,  is  more  rapid  in  its  course 
than  the  primary  form  of  the  disease.  It  may  prove  fatal  in  various  ways  ;  by 
exhaustion  from  local  discharges  or  haemorrhage  ;  by  the  induction  of  an 
antemic  cachexy,  in  which  the  nutrition  of  the  system  becomes  so  impaired 
that  death  results  ;  or  by  the  induction  of  internal  disease  of  an  acute  character, 
as  low  pneumonia,  pleui-itic  effusion,  or  ascites,  according  as  the  internal  deposit 
is  thoracic  or  abdominal.  The  disease  is  especially  apt  to  reciu-  soon  if  the 
sldn  have  become  involved,  if  the  lymphatic  glands  be  enlai-ged,  or  if  there  be 
constitutional  cachexy  before  the  operation  ;  so  also  if  the  tumour  be  gromng 
rapidly  at  the  time  of  removal,  and  especially  if  the  patient  be  robust  and 
strong,  with  a  florid  complexion. 

In  determining  the  qiiestion  of  operating  in  cases  of  cancer,  several  points  of 
great  importance  present  themselves  to  the  consideration  of  the  Surgeon.  He 
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has  fii-st  to  consider  whether  the  operation  is  likely  to  free  his  patient  com- 
pletely from  the  affection  ;  or,  in  the  event  of  its  not  doing  so,  whether  at  least 
life  may  not  be  prolonged  by  the  removal  of  the  cancerous  tumour  ;  and, 
lastly,  even  though  the  patient  be  eventually  carried  off  as  speedily  as  he 
otherwise  would  have  been,  whether  liis  sufferings  may  not  be  much  lessened 
by  the  removal  of  the  local  affection. 

1.  Can  cancer  be  cm-ed,  or  rather  completely  extirpated  fi'om  the  system 
by  excision  ? 

That  in  some  cases  a  cancerous  tumour  may  be  removed  with  every  expec- 
tation of  the  patient  being  completely  freed  from  the  disease,  cannot,  I  think, 
be  doubted ;  although  it  may  be  true  that  such  instances  are  not  of  frequent 
occurrence.  Yet  they  occasionally  fall  imder  the  observation  of  Surgeons,  and 
would  certainly  tend  to  prove  that  the  affection  is  not  in  all  cases  of  a  consti- 
tutional character,  and  that,  if  we  can  happily  succeed  in  removing  it  during 
its  local  condition,  there  is  a  good  prospect  that  the  patient  may  be  rescued 
from  a  retiu-n  of  the  affection.  Velpeau  states,  that  he  has  perfectly  ciiied 
patients  by  the  removal  of  cancerous  tumours — at  least  that  no  return  has 
taken  place  for  12,  15,  or  20  years  after  extirpation.  The  evidence  of  Sir  B. 
Brodie  on  this  point  is  extremely  valuable  ;  writing  in  1846,  that  eminent 
Surgeon  states,  that  "  So  long  ago  as  1832,  I  removed  a  breast  affected  vdth  a 
scirrhous  tumour,  and  the  lady  is  still  in  good  health — at  least,  she  was  so  last 
year.  Since  the  operation  she  has  married,  and  had  children.  Last  year  I 
was  called  to  see  a  lady  on  account  of  another  complaint,  on  whom  I  performed 
the  operation  thirteen  years  ago,  and  found  that  she  continued  free  from  the 
old  disease ;  and,  very  lately,  I  have  heard  of  another  lady  whose  scirrhous 
breast  I  removed  six  years  ago,  and  who  continues  well."  The  evidence  of  Sir 
W.  Eergusson  is  also  very  positive  on  this  point,  and  he  speaks  in  a  manner  with 
which  I  perfectly  agree.  He  says  :  "  Nevertheless,  as  excision  gives  the  only 
chance  of  security — a  point  on  which  most  parties  seem  to  agree — an  operation 
should  always  be  resorted  to,  provided  the  knife  can  be  carried  beyond  the 
supposed  limits  of  the  disease ;  and,  moreover,  I  deem  it  one  of  the  duties  of 
the  practitioner  to  urge  the  patient  to  submit  to  such  a  proceeding."  The 
opinion  of  these  eminent  Surgeons,  supported  as  it  is  by  the  general  practice  of 
the  profession,  tends  to  show  that  in  some  cases,  at  least,  the  disease  may  be 
extirpated  from  the  system  by  excising  the  tumour  before  the  constitution  has 
become  implicated. 

2.  If  cancer  cannot  be  actually  cured  by  excision,  may  not  life  be  prolonged 
and  health  improved  by  an  operation  ? 

I  am  decidedly  of  opinion  that  this  is  possible  ;  and  that,  though  a  patient 
may  at  last  be  carried  off  by  some  of  the  recurrent  forms  of  cancerous  disease, 
health  may  have  been  improved,  life  may  have  been  prolonged,  and  much 
suffering  may  have  been  spared,  by  a  timely  operation.  It  may  often  be  ob- 
served that,  after  the  cancer  has  been  removed,  the  digestion  becomes  stronger 
and  the  patient  gains  flesh  ;  the  coloiu:  of  the  complexion  returns,  and  the 
spirits  greatly  improve  ;  the  system  being  relieved  from  a  source  of  local 
irritation,  and  the  mind  from  a  cause  of  disquietude  that  has  undermined  the 
general  health  of  the  patient.  This  is  more  particularly  the  case  in  encephaloid 
cancer,  in  which  early  removal  of  the  disease  is  rmquestionably  successful,  in 
many  cases,  in  prolonging  life.  The  observations  of  Paget  on  this  point  are 
peculiarly  valuable.  He  states  the  average  duration  of  life  of  those  patients 
labouring  under  this  form  of  disease,  in  whom  the  primary  affection  is  removed, 
to  be  about  twenty-eight  months  ;  whilst  the  average  life  of  those  in  whom  the 
disease  is  allowed  to  run  its  course,  is  scarcely  more  than  two  years. 
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But  I  think  that  the  introductiou  of  anassthetic  agents  into  operative  surgery 
has  very  materially  altered  the  bearings  of  this  important  question.  So  long 
as  an  operation  was  a  source  of  great  pain,  and  of  much  consequent  anxiety  and 
dread,  a  Surgeon  might  very  properly  hesitate  in  suhjecting  his  patient  to 
severe  suffering  with  so  doubtful  a  result ;  but  now  that  a  patient  can  he 
freed  by  a  painless  procedure  from  a  source  of  much  and  constant  annoyance, 
discomfort,  and  suffering,  the  Surgeon  may  feel  himself  justified  in  thus  afford- 
ing him  a  few  months  or  years  of  comparative  ease,  though  he  may  be  fully 
aware  that,  at  the  expiration  of  that  time,  the  affection  may  return,  and  will 
then  certainly  prove  fatal.  Even  then,  the  patient's  condition  may  be  much 
improved  ;  for  the  recurrent  is  often  less  distressing  to  him  than  the  primary 
disease,  since,  as  it  often  takes  place  in  internal  organs,  it  is  not  attended  -with 
the  same  amoimt  of  local  pain  and  distress. 

In  discussing  the  propriety  of  operating  in  a  case  of  cancer,  the  Surgeon  can, 
however,  have  little  to  do  with  general  or  abstract  considerations.  He  has  to 
determiue  what  had  best  be  done  in  the  particular  case  that  he  is  actually  con- 
sidering ;  and  it  will  serve  him  little,  in  coming  to  a  conclusion  as  to  the  line 
of  practice  that  he  should  adopt,  to  refer  to  the  statistics  of  the  gross  results  of 
operations,  or  to  general  comparisons  between  the  results  of  cases  that  are  not 
operated  upon  and  those  that  are.  The  whole  question  narrows  itself  to  the 
point,  as  to  what  should  best  be  done  in  order  to  prolong  the  life,  or  relieve  the 
suffering,  of  the  particular  individual  whose  case  is  being  considered.  In  order 
to  come  to  some  definite  conclusion  on  this,  it  is  necessary  to  classify  the 
different  cases  of  cancer,  and  to  arrange  them  under  the  heads  of  those  in 
which  no  operation  is  justifiable  ;  those  in  which  the  result  of  any  such  pro- 
cedm-e  would  be  very  doubtful ;  and,  those  in  which  an  oj)eration  is  attended 
■with  a  fail'  prospect  of  success. 

1.  Cases  not  admitting  of  Operation. — a.  The  operation  ought  never  to  be 
performed  in  those  cases,  in  which  there  are  several  cancerous  tumours  existing 
in  different  parts  of  the  body  at  the  same  time.  Here  the  disease  is  evidently 
constitutional,  and  cannot  be  eradicated  by  any  series  of  operations.  &.  If  the 
cancerous  cachexy  be  strongly  developed,  or  if  the  disease  be  hereditary,  it  is 
useless  to  remove  a  local  affection ;  as  the  malignant  action  -wtU  certainly 
manifest  itself  elsewhere,  or,  perhaps,  even  speedily  return  in  the  cicatrix,  c. 
If  the  tumour  be  of  very  rapid  growth,  and  be  still  increasing,  there  would 
appear  to  be  so  vigorous  a  local  tendency  to  cancerous  deposit,  that  it  will 
speedily  develope  itself  again  in  the  cicatrix,  d.  If  the  tumour  be  so  situated 
that  it  cannot  be  completely  and  entirely  extirpated  by  cutting  widely  into  the 
surrounding  parts,  it  ought  not  to  be  meddled  with  ;  otherwise  the  affection 
will  to  a  certainty  return  in  the  cicatrix  before  it  has  closed.  It  is  necessary  to 
remove  not  only  the  tumour,  but  the  surroimding  tissues  to  some  extent, 
even  though  apparently  healthy.  e.  If  the  whole  of  the  affected  organ, 
as  a  bone,  cannot  be  removed,  or  if  the  skin  and  glands  be  involved,  it  is 
useless  to  attempt  the  extiqoation  of  the  growth,  as  a  speedy  relapse  may 
be  confidently  looked  for.  /.  In  the  very  chi'onic  and  indurated  cancers 
of  old  people,  it  is  often  well  not  to  interfere,  as  in  these  cases  the  aflection 
makes  such  slow  progress,  that  it  does  not  appear  in  fmy  way  to  shorten 
life,  and  the  mere  operation  might  be  attended  with  serious  risk  at  an 
advanced  age. 

2.  Doubtful  Cases. — Those  cases  in  which  the  result  of  an  operation  is  of  an 
extremely  doubtful  character,  but  in  which  no  other  means  offer  the  shghtest 
prospect  of  relief  to  the  patient,  have  next  to  be  considered,  a.  Cancers  of  the 
eye,  tongue,  and  of  the  testes,  belong  to  this  category  ;  for,  though  more  liable  to 


CASES  PROPER  FOR  OPERATION. 


563 


return  than  similar  affections  of  any  other  jiart  of  the  body,  yet  they  may  be  con- 
sidered fit  cases  for  operation,  inasmuch  as  in  no  other  way  has  the  patient  the 
slightest  chance  of  being  relieved  from  his  disease,  h.  In  those  cancers  that 
are  abeady  ulcerated,  the  Surgeon  may  sometimes  operate  in  order  to  give  the 
patient  ease  from  present  suffering,  or,  perhaps,  as  in  some  cases  recorded  by 
Brodie,  with  a  view  of  prolonging  the  duration  of  life  ;  but  he  can  have  little 
expectation  of  effecting  a  permanent  cure.  c.  If  the  timiour  be  of  so  large  a 
size,  or  be  so  situated,  that  its  removal  cannot  be  undertaken  without  so  serious 
an  operation  as  to  occasion  in  itself  considerable  risk,  the  propriety  of  operating 
is  always  very  doubtful.  ' 

3.  Coses  proper  for  Operation. — Those  cases  of  cancer  in  which  an  operation 
is,  in  my  opinion,  not  only  perfectly  justifiable,  but  should  be  uxged  upon  the 
patient  as  affording  the  best  prospect  of  preserving  his  life,  are  those  in  which 
the  disease  has  appeared  to  originate  from  a  strictly  local  cause  in  persons 
otherwise  in  good  health,  in  whom  there  is  no  cachexy  or  hereditary  taint.  If 
the  tumour  be  of  a  scirrhoiis  chai-acter,  slow  in  its  progress,  single,  distinctly 
circumscribed,  without  adhesions  to  or  implication  of  the  skin  or  glands,  and 
more  especially  if  it  be  attended  with  much  pain,  or  with  immediate  risk  to 
life  from  any  cause,  and  if  the  whole  of  the  growth,  together  mth  a  sufficient 
quantity  of  the  neighbouring  healthy  tissues  in  which  it  is  embedded,  can  be 
removed  with  care,  the  case  may  be  looked  upon  as  a  fit  one  for  operation. 

In  all  encephaloid  cancers  also,  early  operation  should  be  practised  with  the 
view  of  prolonging  life. 

An  important  question  in  connection  with  operations  for  cancer  is,  at  what 
period  of  the  growth  they  may  be  done  with  the  best  prospect  of  success.  Most 
Surgeons,  taking  a  common-sense  view  of  this  question,  are  in  favour  of 
removing  the  affection  as  early  as  possible  ;  feeling  that,  as  it  is  diSicult  to  say 
when  the  local  form  of  the  disease  becomes  constitutional,  it  is  safer  to  remove 
it  as  soon  as  its  true  nature  has  been  ascertained ;  and  I  confess  that  I  can  see 
no  advantage  that  can  be  gained  by  delay.  The  necessity  for  early  operation  in 
medullary  cancer  is  admitted  by  all ;  but  with  regard  to  scirrhous  cancer  the 
opinion  is  entertained  by  some,  that  in  many  cases  there  is  a  better  prospect 
of  success  if  the  operation  be  delayed  :  and  it  is  stated  by  Hervez  de  Chegoin 
and  Leroy  d'Etiolles,  that  the  result  of  those  cases  operated  on  after  the  cancer 
has  lasted  for  some  time,  is  more  favourable  than  that  of  those  in  wliich  an 
early  operation  has  been  done  ;  the  cancer  often  appearing  to  be  arrested  in  its 
development,  and  to  localise  itseK,  as  it  becomes  more  clu'onic,  and  having  con- 
sequently a  less  tendency  to  speedy  return  after  removal.  That  the  result  of 
operations  in  such  selected  cases  is  favourable,  is  probable  enough  ;  as  it  may 
be  reasonably  supposed  that  the  more  active  varieties  of  cancer,  those  that 
possess  the  greatest  amount  of  vegetative  activity  and  of  reproductive  power 
may  have  acquired  a  condition  unfavourable  to  operation,  or  even  may  have 
carried  off'  the  patient  before  any  period  of  arrest  in  their  growth  has  occurred 
during  which  their  extirpation  could  be  practised  with  a  fair  prospect  of 
success.  In  delaying  operation  there  is,  however,  much  danger  lest  valuable 
time  be  lost  in  the  employment  of  means  which,  ineffective  in  arresting  the 
disease,  may  become  positively  injurious  by  allowing  time  to  the  morbid 
growth  to  contaminate  the  glandular  system,  or  to  extend  widely  through 
neighbouring  tissues.  If  we  look  upon  a  cancer  as  a  parasitic  growth  which 
must  necessarily  destroy  life,  either  by  changes  taking  place  in  its  own  sub- 
stance or  by  the  contamination  of  the  system,  and  which  is  intractable  to  all 
medication,  whether  topical  or  constitutional,  we  must  look  upon  its  extirpa- 
tion as  the  only  resource  that  Surgery  offers  ;  and  we  may  assuredly  infer,  that 
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the  liability  to  constitutional  infection  and  wide-spread  local  contamination, 
will  be  less  in  proportion  to  the  early  removal  of  the  morbid  mass. 

Epithelioma,  though  closely  allied  to  the  true  cancers,  differs  from  them  in 
so  many  important  respects  that  it  requires  to  be  considered  as  a  distinct 
affection.  It  resembles  the  true  cancers  in  its  tendency  to  local  infiltration 
and  ulceration,  in  its  extension  to  the  lymphatic  system,  and  in  the  induction 
of  death  by  cachexy.  It  differs  from  them  in  its  anatomical  structure,  in  being 
invariably  seated  in  the  mucous,  muco-cutaneous,  and  more  rarely  the  cuta- 
neous structures — always  on  the  surface  of  the  body,  mucous  or  cutaneous, 
where  epithelial  cells  are  naturally  found,  and  in  its  being  rarely  attended  by 
secondaiy  deposits  in  the  viscera.  Some  wiiters  have  gone  so  far  as  to  deny 
any  relationship  between  these  growths  and  the  true  cancers,  and  others  again 
have  looked  upon  them  as  semi-cancerous  formations  (cancroid  of  Virchow)  ; 
there  can,  however,  be  little  doubt  that  a  true  cancer  exists,  presenting  a  very 
marked  resemblance  to  epithelial  structures,  and  that  this  is  perfectly  distinct 
both  histologically  and  clinically  from  other  formations  usually  grouped 
together  under  the  title  of  epithelioma.  These  are  for  the  most  part  papillary 
and  glandular  developments,  and  do  not  present  any  heterologous  structure. 
In  the  true  epithelial  cancer  the  cells  are  developed  in  the  substance  of  the 
corium,  and  not  upon  the  free  surface  ;■  whilst  in  tlie  other  varieties  the  cells 
are,  primarily  at  least,  developed  upon  the  surface  of  papillae,  or  within  gland- 
tubes,  and  become  only  secondarily  included  in  the  coriiun.  It  is  often 
difficult  at  a  late  stage  to  distinguish  these  various  forms  from  one  another,  as 
they  present  the  same  peculiarities  of  structure. 

Situation  and  Progress. — Epithelioma  usually  occurs  in  middle-aged  or 
elderly  people  ;  it  is  generally  occasioned  by  the  long-continued  or  frequently 
repeated  application  of  some  source  of  irritation,  and  may  thus  be  established 
in  constitutions  otherwise  perfectly  healthy.  Thus,  the  irritation  of  a  broken 
tooth  upon  the  tongue  or  cheek  may  produce  epithelioma  of  those  parts.  The 
scrotum  in  chimney-sweepers  not  unfrequently  becomes  the  seat  of  epithelioma, 
in  consequence  of  the  lodgment  and  irritation  of  soot  in  its  rugse.  The  muco- 
cutaneous surfaces  are  its  true  habitat  ;  it  chiefly  occurs  in  the  lips,  tongue, 
mouth,  eyelids,  penis,  vagina,  anus,  and  scrotum.  It  is,  however,  also  met  with 
in  the  cutaneous  surfaces  of  the  face,  the  hands,  the  feet  and  the  scrotum,  and, 
indeed,  may  occur  upon  any  cutaneous  surface,  although  there  can  be  no 
doubt  that  those  tubercles  and  malignant  ulcerations  that  occur  in  the  purely 
cutaneous  surfaces  of  the  extremities  and  trunk  are  not  imfreqiiently  of  a 
sciiThous  character.  It  commences  either  as  a  small  flat  tubercle  or  wart, 
which  rapidly  ulcerates  ;  or  it  appears  from  the  first  as  an  intractable  ulcer  of 
limited  size,  with  hard  and  everted  edges,  and  a  foul  surface.  Such  an  ulcer 
as  this  may  not  only  attack  and  destroy  the  soft  parts  iu  its  neighbourhood, 
Taut  may  equally  produce  its  destnictive  action  on  bones,  penetrating  deeply 
into  their  structure  and  eroding  them.  It  slowly  spreads,  and  appears  at 
first  to  be  local ;  but  after  a  time,  contaminating  the  glands  in  the  neighbour- 
hood, it  induces  cachexy,  and  destroys  the  patient  by  exhaustion.  Epithelioma, 
however,  is  not  always  superficial  :  it  may  develope  from  deep  mucous  surfaces. 
Many  of  the  so-called  malignant  poljqDi  of  the  nose — naso -pharyngeal  and 
antral  tumours — are  of  this  nature.  I  have  seen  an  epithelioma  as  lai-ge  as  a 
small  orange,  develojDing  iu  this  situation,  and  passing  into  the  orbit  and  to  the 
cheek.  In  the  larynx,  pharynx,  and  oesophagus,  the  bladder,  the  uterus,  and 
other  organs  of  this  kind,  it  is  also  met  with.  In  fact,  fi'om  any  part  of  the 
body  that  is  natiu-ally  provided  vnth.  epithelinm,  and  from  such  surfaces  only, 
epithelioma  may  be  developed.    The  only  apparent  exception  to  its  occurrence 


STRUCTURE  OF  EPITHELIOMA. 


565 


on  the  surfaces  covered  by  epithelial  or  epidermic  scales  with  which  I  am 
acquainted,  is  its  appearance  as  a  subnnicous  tumonr  in  the  mouth  and  uterus, 
of  which  I  have  more  than  once  seen  instances  in  both  of  these  situations  ;  the 
tumoiirs  varying  in  size  from  a  cherry  to  a  small  walnut,  round,  pedunculated, 
and  fibrous  looking,  but  presenting  after  removal  the  characteristic  epithelio- 
matous  structiu-e.  An  epithelioma  developing  upon  the  integumental  siu-faces 
may  extend  deeply  and  thus  affect  or  destroy  subjacent  organs.  Thus  from 
the  eyelids  it  may  invade  and  disorganise  the  eye-ball ;  from  the  scrotum  it 
may  implicate  the  testis ;  fi-om  the  skin  it  may  penetrate  into  and  destroy  the 
subjacent  bones,  as  we  see  in  the 
face  and  occasionally  in  the  tibia. 
Extensive  secondary  deposits  in 
the  lymphatic  glands  in  the  vicinity 
of  the  pai-ts  affected,  even  deep  in. 
the  submaxillary,  iliac,  and  pelvic 
regions,  invai'iably  take  place  after 
the  disease  has  lasted  for  some  time. 
Structure. — On  examination,  an 

epithelioma  will  be  foiind  to  be 

composed  of  a  fibrous  basis,  with  a 

large  quantity  of  condensed  and 

morbid    epithelial    scales  closely 

packed  upon  it  (Fig.  198).  These 

scales  so  closely  resemble  those  of  Fig.  198.— Section  of  an  Epithelioma  of  the  Cheek 

the  epidermis  and  epitheUum,  that     tZ2lui^J7^^^^.^%^t'^^  ^^^^  "^'^ 

they  cannot  be  distinguished  from 

them,  but  their  arrangement  is  different ;  they  present  a  remarkably  withered 
appearance,  and  contain  a  small  and  rather  shrivelled  nucleus ;  they  measure  from 
jfeth  to  gigth  or  i^th  of  an  inch  in  diameter,  and  are  often  much  flattened 
(Figs.  199,  200).    They  are  sometimes  packed  together  in  masses  or  balls, 


Fig.  199.— Cells  fVom  Epithelial 
Cancer  of  Lower  Lip. 


Fig. 


200.— Cells  from  Chimncj'- 
sweep's  Cancer. 


assuming  a  concentric  arrangement,  hence  termed  "concentric  globes"  (Fig. 
199),  and  in  these  present  a  somewhat  fibrous  appearance.  According  to  Simon, 
however,  this  fibrous  structure  is  deceptive,  depending  upon  the  scales  being 
much  attenuated  and  woven  together.  These  nest-like  formations  are  produced 
according  to  Virchow,  by  the  remarkable  tendency  to  endogenous  cell-growth 
exhibited  by  some  of  these  cells,  and  the  development  of  large  "  brood-spaces  " 
within  them  :  this  appears  to  be  due  in  most  cases  to  the  enlargement  of  the 
nucleus.  The  pressure  produced  by  this  formation  of  brood-spaces,  and  the 
endogenous  cell-growth  accompanying  it,  causes  the  cells  to  become  flattened 
and  to  take  on  a  concentric  arrangement.  The  formation  of  false  nests,  which 
may  often  be  seen  in  papillary  and  glandular  growths,  is  due  to  the  develop- 
ment of  cells  in  the  limited  spaces  and  to  consequent  concentric  pressure,  but 
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never  to  the  enlargement  of  central  cells  and  consequent  excentric  pressure.  In 
many  cases  they  are  intermixed  vnth  glolmlar  Lodies,  and  in  others  with 

cells  of  various  shapes,  resembling  those  found 
in  the  more  truly  cancerous  diseases  (Fig.  201). 
But  although  the  local  characters  of  an  epithe- 
lioma may  in  some  cases  be  distinguislmble 
with  difficulty  from  those  of  true  cancer,  there 
is  a  very  important  pathological  difference 
between  the  two  diseases  ;  for  in  epithelioma 
those  secondaiy  affections  of  the  viscera  which 
„      ^  •  ^,  .     ,       are  so  common  in  and  characteristic  of  true 

Fig.  201. — Concentric  Globes  of 

Epithelioma.  cancer  rarely  occur.  When  epithelioma  proves 

fatal,  it  is  usually  by  the  progress  of  the  local 
disease  ;  by  its  extensive  ulcerations  ;  by  the  contamination  of  the  neighbouring 
lymphatic  glands  ;  and  by  the  consequent  induction  of  a  constitutional 
cachexy  and  malnutrition,  with  exhaustion  of  the  system.  But  those  secondary 
tumours  which  are  met  with  in  the  liver,  lungs,  &c.,  indicative  of  a  deeper  con- 
tamination of  the  system  than  is  shown  by  glandular  deposits,  and  which  are 
the  characteristic  and  almost  invariable  accompaniment  of  other  forms  of  cancer, 
seldom  occur  in  epithelioma. 

Diagnosis. — The  diagnosis  of  epithelioma  from  true  cancer  is  not  always 
easy.  The  principal  points  that  would  guide  the  Surgeon  are  :  1.  The  almost 
invariable  occui'rence  of  the  epithelioma  on  the  mucous  or  muco-cutaneous 
surfaces.  2.  Its  early  ulceration  ;  often  from  the  very  commencement,  as  the 
primary  form  of  the  disease.  3.  The  tendency  to  spread  by  ulceration  rather 
than  by  new  deposit.  4.  The  origin  of  the  disease  from  some  evident  source 
of  external  irritation.  5.  The  absence  of  all  evidence  of  contamination  of 
internal  organs.  In  making  the  diagnosis,  it  must  be  borne  in  mind  that 
scirrhus,  when  affecting  the  mucous  or  cutaneous  surfaces,  usually  commences 
as  a  tubercle  ;  and  that,  when  tliis  ulcerates,  the  base  of  the  ulcer  has  a  hard 
and  deeply  infiltrated  feel,  extending  for  some  distance  into  the  tissues,  whereas 
epithelioma  is  never  superficial,  and  is  ulcerated  rather  than  tuberculated  and 
infiltrated. 

The  Prognosis  of  epithelioma  is  far  more  favourable  than  that  of  true  cancer 
in  any  of  its  varieties. 

Treatment. — The  treatment  of  epithelioma  is  far  more  satisfactory  than  that 
of  the  true  varieties  of  carcinomatous  disease  which  we  have  just  been  con- 
sidering, inasmuch  as  this  partakes  more  of  the  characters  of  a  local,  and  less  of 
a  constitutional  affection,  than  the  true  forms  of  cancer.  Constitutional  treat- 
ment is,  I  believe,  as  ineffectual  in  epithelioma  as  in  the  other  forms  of  cancer  ; 
but  early  and  fi-ee  removal  by  excision  or  ligature,  or  complete  destruction  by 
caustics,  will  not  uncommonly  permanently  rid  the  patient  of  this  affection. 
Indeed,  if  the  operation  be  done  sufficiently  early,  I  believe  there  is  little 
liability  for  the  disease  to  relapse.  I  am  acquainted  with  several  cases  in  which 
from  six  to  ten  years  have  elapsed  from  the  date  of  the  operation,  without  a  sign 
of  a  tendency  to  recurrence  of  the  disease.  But  great  risk  of  recurrence  arises 
from  the  delay  of  operation  and  the  emplojonent  of  inefficient  means.  The 
operation  may  be  successfully  practised  at  almost  any  age.  I  have  removed 
an  epithelioma  of  the  tongue  from  a  man  85  years  of  age  with  perfect 
success. 

Excision  should  always  be  preferred  whenever  practicable,  and  should  be 
done  as  soon  as  the  nature  of  the  disease  is  recognised,  the  part  being  thoroughly 
extirpated  with  a  wide  margin  of  tissue  on  each  side  of  and  beneath  it,  so  that 
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no  cancer-geiTOs  may  be  left  from  which  new  growths  can  spring.  When  the 
neighbouring  l^Tuphatic  glands  ai-e  but  slightly  enlarged,  the  operation  may 
still  be  done  ;  the  glandular  enlargement,  which  may  be  dependent  on  irrita.- 
tion,  gradually  subsiding.  If,  however,  it  be  more  considerable,  the  affected 
gland  must  be  extii-pated  ;  but  if  there  be  a  chain  of  enlarged  glands,  more 
especially  in  the  deeper  cavities,  no  operation,  should  be  undertalcen,  as  the 
disease  will  then  have  become  constitutional  and  cannot  be  fully  removed. 
If  the  disease  be  situated  on  one  of  the  extreniities,  as  the  hand  or  foot, 
partial  or  complete  amputation  may  be  the  safest  procedure  ;  and  such  cases 
are  less  liable  to  relapse  than  others  in  which  such  free  extirpation  is  not 
admissible. 

The  Ligature  may  be  advantageously  employed  when  the  cancer  is  so 
situated  that  excision  is  impracticable,  either  on  accoimt  of  dangerous  haemor- 
rhage, or  from  the  impossibility  of  effectually  extirpating  the  disease.  The 
part  having  been  well  insulated,  and  effectually  strangled  by  stout  whip-cord 
ligatures,  sloughs  and  separates  in  a  few  days. 

The  Ecraseur. — A  more  rapid  process  of  strangulation  has  been  invented  by 


Fig.  202.— Ecraseur. 


Chassaignac.  By  means  of  the  ecraseur  (Fig.  202),  cancroid  and  other  growths 
of  considerable  size  are  removed  with  little  or  no  haemorrhage,  in  the  course 
of  a  few  minutes,  by  a  process  of  rapid  strangulation  and  crushing  in  a  linear 
direction.  The  ecraseur  consists  of  a  loop  of  fine  steel  chain,  which,  having 
been  passed  over  the  tumox;r  or  through  the  tissues  to  be  removed,  is  gradually 
tightened  by  a  mechanism  in  the  stem  to  which  it  is  attached.    In  applying 


Fig.  203. — Ecraseur  applied. 


this  instrument  it  is  often  necessary,  first  of  all,  to  insulate  and  raise  the 
tumour  to  be  removed  by  passing  a  thread  through  or  imder  it  (Fig.  203)  ;  and 
then,  having  applied  the  chain's  loop  round  its  base,  to  tighten  this  and  effect 
the  strangulation  by  working  the  handle  every  ten  or  fifteen  seconds,  until  the 
mass  is  detached.  The  resulting  wound  is  small  and  puckered  in,  and  often 
heals  with  but  little  trouble.  If  the  mass  to  be  removed  be  large,  two  or  more 
ecraseurs  may  be  used  at  the  same  time,  the  chains  having  lieen  passed  through 
the  tissues  by  means  of  a  needle.    This  instrument  appears  to  me  to  be  chiefly 
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applicable  to  cases  in  -which,  as  in  cancroid  ulcer  of  tlie  tongue,  excision  is 
hazardous  on  account  of  the  hasmorrhage  attending  it,  while  the  ligature  is 
ohjectionahle  on  account  of  the  fetor  and  discharge  resulting  from  the  slow- 
separation  of  the  constricted  mass,  which  sloughs  and  becomes  putrescent.  The 
French  Surgeons,  however,  extend  the  use  of  the  6craseur  to  many  cases  in 
which  in  tliis  country-  the  ligature  or  the  knife  is  preferred.  They  suppose 
that  jDyaemia  is  less  likely  to  follow  removal  by  this  instrument  than  by  the 
more  ordinary  means,  purjilent  absorption  less  readily  occurring  while  the 
vessels  on  the  cut  surface  are  crushed  together.  Whether  this  be  really  so, 
remains  to  be  proved. 

Caustics. — In  some  instances,  the  disease  being  so  situated,  as  in  some  parts 
of  the  face,  or  in  the  deeper  cavities  of  the  body,  that  it  cannot  be  dissected  out, 
the  application  of  caustics  -will  be  useful  in  procuring  its  removal ;  but,  if  these 
agents  be  employed,  care  should  be  taken  that  they  be  freely  applied  and  be 
sufficiently  strong,  so  as  thoroughly  to  destroy  the  whole  of  the  morbid  textures. 
Inefficient  caustics,  such  as  nitrate  of  silver,  initate  and  do  not  destroy  the 
tissues  to  which  they  are  applied,  and  in  this  way  do  much  mischief.  Inflam- 
mation is  excited  around  the  cancroid  gro-vvths,  plastic  exudation  takes  place, 
and  this  becomes  rapidly  infiltrated  by  the  abnormal  structure,  which  thus 
rapidly  extends.  The  best  caustic  preparations  are  the  concentrated  sulphuric 
acid,  arsenic,  and  chloride  of  zinc  paste,  fused  potassa  cimi  calce,  the  potassa 
fusa,  the  Vienna  paste,  and  the  acid  nitrate  of  mercury  (vide  p.  557).  All  of 
these  may  be  applied  successfully,  though  they  should  not  be  used  indis- 
criminately. The  chloride  of  zlqc  and  the  Vienna  paste  are  most  useful 
when  the  idcerated  surface  is  large,  and  indurated  at  its  base  or  edge.  The 
acid  nitrate  of  merctiry  should  only  be  employed  when  the  sore  is  small, 
superficial,  irregular,  and  -without  much  induration.  In  such  cases  also  the 
arsenical  pastes  and  powders  already  described  are  very  useful. 

When  a  recurrence  takes  place  after  operation  for  epithelioma,  it  is  either  by 
a  fresh  deposit  of  cancerous  matter  in  the  cicatrix,  or  else  by  the  neighbouring 
lymphatic  glands  which  had  been  contaminated  before  the  operation,  con- 
tinuing to  enlarge  and  at  last  ulcerating,  and  thus  destroying  the  patient  by 
cachexy  and  exhaustion,  but  without  the  occurrence  of  secondary  deposits  in 
internal  organs. 

EXCISION  OF  TUMOURS. 

In  describing  the  different  forms  of  encysted  tumour,  the  operative  pro- 
cedures necessary  for  their  removal  have  been  adverted  to.  We  may  now 
conveniently  consider  the  steps  that  are  generally  necessary  for  the  extirpation 
by  the  knife  of  solid  tumours  from  the  soft  parts. 

In  the  removal  of  tumours,  the  first  point  to  be  attended  to  is  the  arrange- 
ment, shape,  and  direction  of  the  necessary  incisions.  These  should  not  only 
have  reference  to  the  size  of  the  growth,  extending  well  beyond  it  at  each  end, 
but  must  also  be  planned  -with  due  regard  to  subjacent  parts  of  importance. 
As  a  general  rule  they  should  be  carried  in  the  direction  of  the  axis  of  the 
limb  or  part,  and  parallel  to  the  course  of  its  principal  vessels  ;  they  must  not 
only  extend  over  the  whole  length  of  the  tumour,  but  also  a  little  beyond  it  at 
each  end  :  no  cross-cuts  should  be  made,  if  they  can  be  avoided,  and  tliis  may 
usually  be  done  by  attention  to  the  proper  position  and  extension  of  the  linear 
incision.  In  most  cases,  no  skin  should  be  removed,  a  simple  cut  being  made  ; 
but  if  the  integumental  tissues  be  either  very  abundant  and  loose,  or  else 
adherent,  an  elliptical  portion  of  them  may  be  excised  together  with  the 
tumour.    In  other  instances,  again,  a  semilimar  flap  of  integument  may  Avith 
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advantage  be  toned  up  from  the  tumour,  the  surface  of  wliich  is  then  fairly 
exposed  ;  this,  however,  can  only  be  done  in  some  simple  tumours,  such  as 
fatty  growths.  The  flaps  covering  the  growth  should  then  be  freely  but 
cautiously  dissected  back,  so  as  to  expose  its  sides  and  base  ;  as  these  are 
approached,  and  the  Surgeon  reaches  the  neighbourhood  of  its  more  important 
and  deeper  connections,  increased  care  will  be  necessary,  as  it  not  unfre- 
(piently  happens  that  the  tumour  is  in  more  important  relations  with  deep- 
seated  blood-vessels  and  nei-ves  of  a  large  size  than  would  at  first  appear. 

When  practicable,  the  deep  dissection  will  best  be  commenced  and  carried 
out  from  that  pai't  of  the  base  of  the  tumour  into  which  the  principal  blood- 
vessels appear  to  enter  ;  they  are  thus  early  cut,  and  being  once  ligatured  give 
no  further  trouble,  which  they  would  do  were  they  divided  from  the  direction 
of  their  branches  towards  the  trunk,  when  at  each  successive  stroke  of  the 
knife  a  fresh  portion  of  the  vessel  would  be  touched.  In  carrying  on  this  deep 
dissection,  the  operator  should  proceed  methodically  from  one  side  of  the 
tumour  to  the  other,  the  assistants  holding  aside  the  skin  so  as  to  give  as  much 
room  as  possible,  whilst  the  Surgeon  himself,  seizing  the  mass  with  his  left 
hand,  or  with  a  large  double  hook  or  vulsellum,  and  dragging  it  well  forwards, 
uses  the  knife  by  siiccessive  strokes,  but  in  a  leisurely  and  careful  manner, 
avoiding  all  undue  haste,  until  he  completely  detaches  it  from  its  connections. 
The  safety  of  contiguous  important  structures  will  be  best  secured  by  keeping 
the  edge  of  the  knife  constantly  directed  towards  the  tumour,  if  this  be  of  a 
non-maUgnant  character ;  by  attention  to  this  rule,  I  have  seen  Liston 
remove  tumours  with  remarkable  facility  and  ease  from  the  neighbourhood  of 
most  important  parts.  If,  however,  the  growth  be  of  a  malignant  character, 
the  incisions  must  be  made  wide  of  the  disease  into  the  healthy  structures 
around  ;  rmless  tliis  be  done,  slices  of  the  tumour  may  be  left  from  which 
fresh  growths  rapidly  sprout,  or  cancer-cells  may  impregnate  the  neighbouring 
tissues  through  which  they  are  scattered,  and  may  eventually  become  so  many 
fresh  centres  of  malignant  action. 

After  the  tumour  has  been  removed,  it  must  be  carefully  examined,  with  the 
view  of  ascertaining  whether  it  is  entfre ;  and,  if  any  portions  have  been 
left,  these  must  be  properly  dissected  out.  In  some  situations,  as  the  axilla, 
or  side  of  the  neck  or  groin,  where  the  relations  are  of  great  importance,  the 
less  the  edge  of  the  knife  is  used  the  better,  and  the  growth  should  be 
enucleated  by  the  Surgeon's  fingers  or  by  'the  handle  of  the  scalpel.  If  it  be 
found  that  the  tumour  extends  more  deeply  than  had  been  anticipated,  and 
comes  into  such  close  relation  with  important  vessels,  as  at  the  summit  of  the 
axilla  or  in  the  perinseum,  as  to  prevent  the  Surgeon  from  dissecting  it  out 
without  imminent  risk  of  destroying  the  patient,  the  only  alternative  left 
is  one  that  I  have  seen  Liston  adopt,  and  have  had  occasion  myself  to 
practise  in  these  situations  ;  viz.,  to  throw  a  strong  whip-cord  ligature  above 
the  apex  of  the  growth  as  high  up  as  practicable,  and  then  to  cut  off  every- 
thing below  this.  On  the  separation  of  the  ligature,  any  portion  of  the 
tumour  that  has  been  included  will  be  brought  away  as  if  it  had  been  removed 
by  the  knife. 

In  some  cases  it  will  be  foimd,  after  dividing  the  fascia  covering  the 
tumour,  that  the  attachments  of  the  growth  are  not  so  firm  or  deep  as  had 
been  previoiLsly  expected  ;  this  is  especially  the  case  in  some  large  tumours 
springing  from  the  side  of  the  neck  and  the  parotid  region,  or  in  the  groin. 
The  growth  may  then  often  be  removed  in  a  great  measure  by  separating 
the  areolar  tissue  with  the  handle  of  the  knife,  merely  dividing  those  portions 
of  the  deeper  attachments  that  are  peculiarly  dense.    The  Surgeon  should 
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never  undertake  the  removal  of  tuinours  that  cannot  he  wliolly  and  entirely 
extii-pated,  as  the  part  left  will  always  grow  Avith  gi-eatly  increased  rapidity, 
often  assuming  a  fungous  character  ;  this  is  especially  the  case  with  malignant 
tumours,  the  rapidity  of  increase  of  which  is  greatly  augmented  hy  partial 
operations.  Should,  however,  the  Surgeon  have  been  deceived  as  to  the  depth 
and  connections  of  the  mass,  and  should  he  find,  after  commencing  his  opera- 
tion, that  it  is  so  situated  as  not  to  admit  of  entire  removal,  he  must,  in  the 
circumstances,  do  his  best,  and  cut  off  or  remove  by  Ligature  as  much  of  the 
growth  as  he  can  safely  expose. 

The  wound  that  is  left  after  the  removal  of  a  tumour  usually  unites  partly 
by  adhesive  inflammation,  and  partly  by  the  second  intention  ;  it  should  be 
lightly  dressed,  the  edges  being  brought  together  by  a  few  points  of  suture, 
with  strips  of  plaster  and  water-dressing,  and  if  large,  supported  by  a  compress 
and  bandage. 


CHAPTER  XXXV. 
— ♦ — 

SCROFULA  AND  TUBERCLE. 

Thesk  two  diseases  are  intimately  connected  with  certain  morbid  states  of 
the  lymphatic  system,  and  have  by  many  writers  been  considered  merely  as 
different  expressions  of  the  same  constitutional  state  ;  they  may,  however, 
•with  greater  propriety,  be  viewed  as  the  results  of  a  departure  in  different 
directions  fit'om  the  normal  nutrition  of  the  same  system  of  elementary  tissues. 
The  two  conditions  are  undoubtedly  closely  related  in  theii-  causes  and  their 
effects,  and  may  even  co-exist  in  the  same  individual ;  still,  in  their  most 
typical  forms  they  present  very  marked  differences,  which  serve  to  distinguish 
them  clinically  as  well  as  pathologically. 

Scrofula. — By  this  term  is  meant  a  peculiar  constitutional  condition,  either 
hereditary  or  acquii'ed,  that  gives  rise  to  chronic  inflammatory  changes  in  certain 
tissues  or  organs,  which  are  always  accompanied  by  more  or  less  swelling  of  the 
proximate  lymphatic  glands.  The  affections  to  wliich  an  iadividual  so  constituted 
is  most  subject,  are  catarrhal  inflammations  of  the  skin  and  mucous  membranes, 
and  subacute  inflammations  of  the  periosteal  and  synovial  structures.  The 
products  of  these  inflammatory  changes  often  undergo  degeneration  and  obso- 
lescence, giving  rise  to  cheesy  masses,  which  are  not  rmfrequently  confoimded 
with  those  derived  from  true  tubercle.  The  constitutional  condition  that  tends 
to  this  is  sufficiently  characteristic;  but,  although  we  may  recognise  its 
existence,  and  speak  of  the  individual  possessing  such  a  constitution  as  having 
a  scrofulous  tendency  or  diathesis,  he  can  scarcely  be  considered  to  labour  under 
the  fully  formed  disease  unless  some  of  the  above-mentioned  changes  have 
taken  place  in  some  of  his  tissues  or  organs. 

Scrofulous  Diathesis. — This  is  a  peculiar  constitutional  state  that  is  often 
erroneously  confounded  with  general  debility.  It  may,  and  often  does,  co-exist 
with  this,  but  is  by  no  means  synonymoiis  with  weakness  of  constitution. 
Debility  often  exists  without  any  scrofulous  tendency  or  taint,  more  particu- 
larly in  indi%dduals  of  the  nervous  temperament ;  many  delicate  people,  though 
weak,  being  perfectly  healthy,  and  showing  no  disposition  to  this  peculiar' 
affection  ;  on  the  contrary,  the  scrofulous  constitution  is  often  conjoined  mth. 
much  muscular  power  and  mental  activity.  But,  though  no  weakness  may  he 
manifested  in  either  of  these  resjDCcts,  scrofula  is  invariably  conjoined  Avith 
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debility  or  pervei-sion  of  the  nutritive  activity  of  the  body.  This  is  especially 
mauifested  in  certain  tissues,  such  as  the  mucous  and  the  cutaneous  ;  and  in 
those  oi-gans,  the  vitality  of  which  is  low,  as  the  lymphatic  glands,  the  bones, 
and  the  joints.  In  these,  scrofula  is  especially  apt  to  influence  tlie  products  of 
nutrition  and  of  inflammation,  more  pai-ticularly  during  the  early  periods  of 
life,  when  these  actions  ai-e  most  energetic,  in  such  a  way  as  to  render  its 
existence  evident  to  the  Siu-geon.  It  is  this  tendency  to  the  occurrence  of 
particidar  diseases,  and  to  the  engrafting  of  special  characters  on  affections  of 
certain  tissues,  that  may  be  considered  as  specially  indicative  of  the  existence 
of  the  scrofulous  diathesis,  the  existence  of  which  is,  moreover,  marked  by  the 
presence  of  a  peculiai'  temperament. 

The  Scrofulous  Temperament  assumes  two  distinct  forms,  the  fair  and  the 
dark,  and  each  of  these  presents  two  varieties,  the  fine  and  the  coarse.  The 
most  common  is  that  which  occm-s  in  persons  with  fair,  soft,  and  transparent 
skin,  having  clear  blue  eyes  with  large  pupils,  light  hair,  tapering  fingers,  and 
fine  white  teeth ;  indeed,  whose  beauty  is  often  great,  especially  in  early  life, 
being  dependent  rather  on  roundness  of  outline  than  on  grace  of  form  ;  and 
whose  growth  is  rapid  and  precocious.  In  these  individuals  the  afi"ections  are 
strong,  and  the  procreative  powers  considerable  ;  the  mental  activity  is  also 
great,  and  is  usually  characterised  by  much  delicacy  and  softness  of  feeling, 
and  vivacity  of  intellect.  Indeed,  it  would  appear  in  such  persons  as  these, 
that  the  nutritive,  procreative,  and  mental  powers  are  rapidly  and  energetically 
developed  in  early  life,  but  become  proportionately  early  exhausted.  In 
another  variety  of  the  fair  scrofvdous  temperament,  we  find  a  coarse  skin,  short 
and  roimded  features,  light  grey  eyes,  crisp  and  curling  sandy  hair,  a  short  and 
somewhat  ungainly  stature,  and  clubbed  fingers  ;  but  not  uncommonly,  as  in 
the  former  variety,  great  and  early  mental  activity,  and  occasionally  much 
muscular  strength. 

In  the  dark  form  of  the  scrofulous  temperament  we  usually  find  a  somewhat 
heavy,  sullen,  and  forbidding  appearance  ;  a  dark,  coarse,  sallow,  or  greasy- 
looking  skin  ;  short,  thick,  and  harsh  curly  haii* ;  a  small  stature,  but  often  a 
powerful  and  strong-limbed  frame,  with  a  certain  degree  of  torpor  or  languor 
of  the  mental  faculties,  though  the  powers  of  the  intellect  are  sometimes 
remarkably  developed.  The  other  dark  strumous  temperament  is  characterised 
by  clear  dark  eyes,  fine  hair,  a  sallow  skin,  and  by  mental  and  physical 
organisation  that  nearly  closely  resembles  the  first  described  variety  of  the  fair 
strumous  diathesis. 

In  all  these  varieties  of  temperament,  the  digestive  organs  will  be  found  to 
be  weak  and  irritable.  This  condition,  which  I  believe  to  be  invariably  associated 
with  struma,  and  the  importance  of  which  has  been  pointed  out  by  Sir  James 
Clark,  must  be  regarded  as  one  of  the  most  essential  conditions  connected  with 
scrofula,  and  as  tending  greatly  to  that  impairment  of  nutrition  wliich  is  so 
frequent  in  this  state.  This  gastric  irritability  is  especially  characterised  by 
the  tongue,  even  in  young  children,  being  habitually  coated  towards  the  root 
with  a  thick  white  fur,  through  which  elongated  papillae  project,  constituting 
the  "  pipped  "  or  "  strawberry  "  tongue  ;  the  edges  and  tip,  as  well  as  the  lips, 
being  usually  of  a  bright  red  colour.  This  state  of  the  tongue  is  aggravated 
by  stiraiilants,  high  living,  and  the  habitual  use  of  purgatives.  In  the  fair 
varieties  the  bowels  are  usually  somewhat  loose,  but  in  the  dark  forms  of 
struma  there  is  a  torpid  condition  of  the  intestinal  canal.  In  all  cases  the 
action  of  the  heart  is  feeble,  the  blood  is  thin  and  watery,  and  there  is  a  ten- 
dency to  coldness,  and  often  to  clamminess  of  the  extremities. 

Strurfwus  Inflammation. — One  of  the  most  marked  characteristics  of  stiiima 
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IS  certainly  the  peculiar  modification  tliat  inflammation  undergocB,  whether  we 
regard  the  coiu-se  that  it  takes,  the  form  that  it  assumes,  its  products,  or  its 
seat.  The  course  of  inflammation  in  sti-umouB  suhjects  is  always  slow,  feeMe, 
and  ill- developed,  the  more  active  and  sthenic  conditions  being  rarely  met  with. 
In  its  form  it  is  usually  congestive,  ulcerative,  or  suppurative  ;  and  in  its  pro- 
ducts it  is  characterised  by  Kttle  tendency  to  adhesion,  by  the  production  of 
thin,  blue,  weak,  and  ill-developed  cicatrices,  and  by  the  foi-mation  of  thin, 
curdy  pus,  with  much  shreddy  corpuscular  lymph. 

The  seat  of  strumous  inflammation  varies  greatly  ;  and  peculiar  modifications 
of  course,  form,  and  products  are  assumed,  according  to  the  part  that  it  aff'ects. 
The  tissues  ijnplicated  by  it  are  chiefly  the  skin  and  mucous  membranes,  the 

joints,  and  the  bones,  occasioning  a  great 
variety  of  special  diseases,  according  as  one 
or  other  of  these  structures  are  affected.  It 
is  as  the  result  of,  or  in  connection  with 
these  local  affections,  that  the  general 
symptoms  of  struma  become  most  marked. 
Whatever  the  variety  of  temperament  may 
be,  the  individual  usually  emaciates,  be- 
comes sallow,  cachectic,  and  debilitated, 
and  at  length  falls  into  hectic  or  marasmus. 

When  affecting  the  Skin,  scrofula  declares 
itself  imder  a  variety  of  cutaneous  erup- 
tions, especially  the  different  forms  of 
eczema  of  the  scalp,  and  various  ulcers  on 
the   surface,  usually  weak,  and  largelv 

Fig.  204.— Scrofulous  Ulcer  of  Leg.  ■,  .,,  /,  „.  \. 

^  ^         granulatmg,  with  considerable  swelling  of 

the  surrounding  parts,  and  a  tendency  to  the  formation  of  tliin  blue  and  glazed 

cicatrices  (Fig.  204).    The  integuments  of  the  whole  of  the  Rmb  may  become 

so  much  diseased  in  this  way,  oedematous,  infiltrated,  and  covered  iiy  flabby 

ulcers  and  fistuljB,  the  member  being  perhaps  double  its  natural  size,  that 

amputation  is  the  sole  resource.    This  condition  is  met  with  in  the  arm  and 

foot,  and  removal  of  these  parts  may  then  be  necessary. 

The  Mucous  Membranes  are  commonly  extensively  affected,  and  often  present 

the  earlier  forms  of  scrofulous  disease  in  childhood  ;  this  is  more  especially 

the  case  with  those  of  the  eyelids  and  nose.     The  conjimctiva  becomes 

chronically  inflamed,  perhaps  with  ulceration  of  the  cornea.    The  mucous 

membrane  of  the  eyelids  may  be  permanently  congested  and  irritated,  with 

loss  of  lashes,  constituting  the  different  forms  of  psorophthalmia.    The  mucous 

membrane  lining  the  nostrils  becomes  chronically  congested,  red,  and  swollen, 

giving  rise  to  habitual  sniffing  of  the  nose,  and  to  a  sensation  as  of  a  constant 

cold.    Occasionally  that  lining  the  antrum  becomes  irritated,  and  may  then 

occasion  an  enlargement  of  this  cavity,  or  the  discharge  of  unhealthy  pus  into 

the  nostrils.    The  tonsils  are  often  found  chronically  enlarged  and  indurated, 

with  occasional  tendency  to  fi-esh  inflammation  ;  and  the  larjnix  may  become 

the  seat  of  various  forms  of  aphonia,  dependent  on  congestion  of  its  lining 

membrane.    The  state  of  the  gastro-iiitestinal  mucous  membrane  has  already 

been  described  when  speaking  of  the  state  of  the  tongue ;  and  that  of  the 

genito-urinary  organs  is  also  marked  by  a  tendency  to  debility  and  irritation, 

indicated  by  discharges  from  the  urethra  under  the  influence  of  very  slight 

exciting  causes,  and  often  very  permanent  in  tlieii'  character.    Tlie  occun-ence 

of  calculus  of  the  bladder,  especially  in  children,  may  also  occasionally  be 

attributed  to  the  scrofulous  diathesis. 
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Perhaps  the  most  important  local  diseases  arising  under  the  influence  of 
this  jxgency  ai-e  those  of  the  Bones  and  Joints.  The  bones  are  liable  to  the 
occurrence  of  various  forms  of  caries  and  necrosis 
(Fig.  205) ;  more  especidly  those  that  are  spongy 
in  their  texture,  as  the  short  bones  of  the  foot, 
and  the  articular  ends  of  long  bones.  The  joints 
are  liable  to  that  large  class  of  affections  that 
ai-e  commonly  included  under  the  term  of  luhite 
sioelling,  which  consists  of  thickening,  disorganisa- 
tion, ulceration,  and  suppuration  of  the  synovial 
membranes  and  cartilages. 

Lastly,  some  of  the  Glandular  Organs  are  pecu- 
liarly prone  to  scrofulous  disease.  Enlargement 
of  the  IjTuphatic  glands,  more  particularly  by  the 
side  of  the  neck  and  under  the  angles  of  the  jaw, 
is  of  such  frequent  occiUTence,  and  is  usually  so 
early  a  sign,  that  the  Surgeon,  in  determining 
whether  an  individual  is  scrofulous  or  not,  com- 
monly passes  his  hand  over  the  glands  in  this 
situation  in  order  to  ascertain  their  condition  and 
these  glandular  enlargements  are  especially 


Pig.  205. — Scrofulous  Disease  of 
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size ; 

apt  to  Tim  into  unhealthy  and  chionic  suppuration.  The  testes  and  the 
mammsB  are  occasionally  affected ;  but  other  glandular  structures,  though  some- 
times implicated,  are  by  no  means  so  commonly  found  diseased  as  those  that 
have  just  been  mentioned. 

Tubercle. — The  occurrence  of  tubercle  indicates  a  far  greater  departure 
from  the  normal  nutrition  of  the  part  than  is  required  for  the  production 
of  scrofula.  The  tjqpical  constitutional  temperament  is  that  described  at  page  571 
as  the  first  scrofulous  variety,  but  every  degree  will  be  found  to  exist  between 
this  and  the  coarser  form.  Tubercle  more  frequently  affects  the  serous  mem- 
branes and  the  internal  organs,  especially  the  areolar  tissue  entering  into 
their  structure,  than  scrofula  does  ;  whilst  the  skin  and  mucous  membranes, 
which  are  so  commonly  attacked  by  the  latter,  are  rarely  primarily  invaded  by 
the  former. 

Tubercle,  though  sufficiently  well  marked  by  its  appearances  and  progress, 
cannot  be  looked  upon  as  a  specific  affection,  but  must  be  considered  to  be  a 
perverted  or  unhealthy  development  of  the  nutritive  materials  destined  for  the 
repair  of  the  body  and  the  restoration  of  the  blood.  According  to  Simon, 
it  consists  of  a  disease  of  the  lymph,  or  nascent  blood.  It  is  a  "  dead  con- 
cretion," a  "  fibriniform  product  ;  insusceptible  of  development."  "  The 
scrofulous  diathesis,"  says  Simon,  "consists  in  a  peculiarity  of  blood- 
development,  under  which  the  nascent  blood  tends  to  molecular  death  by 
superoxydation."  According  to  C.  J.  B.  WiUiams,  "  Tubercle  is  a  degraded 
condition  of  the  nutritive  material  from  which  the  old  textures  are  renewed, 
and  the  new  ones  formed  ;  and  it  differs  from  fibrine  or  coagulable  lymph  not 
in  kind,  but  in  degree  of  vitality  and  capacity  of  organisation." 

It  must,  however,  be  viewed  in  the  light  of  a  new  formation  derived  from  the 
lymphatic  elements  of  the  connective  tissue  (Fig.  206),  and  it  exhibits  a  constant 
tendency  to  affect  the  lymphatic  system  in  every  organ  which  it  invades.  It  is 
essentially  a  lowly  organised  formation,  tending  rapidly  to  disiutegration  and 
dissolution.  Recent  experiments  have  confirmed  the  opinion  formerly  held, 
that  it  has  not  a  specific  origin  :  it  may  be  produced  in  the  lower  animals  by 
the  introduction  beneath  the  skin  of  irritating  or  putrid  animal  substances. 
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and  it  will  very  readily  reproduce  itself,  both  locally  and  in  internal  organs, 
when  transierred  irom  one  animal  to  another. 

Structure. — Tubercle  essentially  occiirs  in  two  foi-me.  It  is  met  with  as  eemi- 


Fig.  206. — Diagram  from  Virchow,  of  Development  of  Tubercle  from  Connective  Tissue  in  the 
Pleura,  showing  Transition  from  Coi-pusolcs  of  that  tissue  vip  to  the  production  of  Tubercle 
Granules.    The  cells  in  the  middle  are  undergoing  fatty  degeneration.    300  Diameters. 

transparent  grey  granulations,  smooth,  and  cartilaginous  in  look,  somewhat  hard, 
closely  adherent,  and  accumulated  in  groups,  often  with  a  good  deal  of  inflam- 
matory action  in  the  suiTounding  tissues.  These  grey  gi-anulations,  usually 
about  the  size  of  a  small  pin's  head,  appear  to  consist  of  modified  exudation- 
matter.  They  have  a  tendency  to  rim  into  masses,  and  to  form  the  true 
yellow  tubercle,  which  is  met  with  in  opaque,  firm,  but  friable  concretions  of 
a  dull  whitish,  or  yelloAvish  colour,  homogeneous  in  structure,  and  without  any 
appearance  of  vascularity. 

The  microscopic  characters  of  tubercle  present  no  very  specific  appearances. 
The  grey  granulations  or  miliary  tubercle  consist  mainly  of  a  firm,  homo- 
geneous stroma,  in  which  are  embedded  a  number  of  cells  and  nuclei.  These 
cells  present  two  principal  varieties,  which  measure  respectively  j^th  to  i^th 
of  an  inch  in  diameter  :  the  larger  ones  contain  two  or  three  nuclei,  which  may 
sometimes  be  seen  in  the  act  of  dividing ;  the  smaller  ones  contain  only  a 
single  nucleus.    Many  free  nuclei  also  exist,  oval  or  spiudle-shaped. 

In  the  condition  called  crude  yellow  tubercle,  multiple  cells  may  be  found 
at  the  circumference  of  the  mass,  whilst  single  nucleated  cells  occupy  the 
centre  :  fi-ee  nuclei  are  scattered  abundantly  amongst  the  cells.  Both  cells 
and  nuclei  present  a  remarkably  shrivelled,  in-egular,  and  granular  appearance, 
which  was  formerly  considered  as  their  great  characteristic.  The  cells  measure 
from  2^th  to  g^tli  of  an  inch  in  diameter.  In  the  softer  forms  of  yellow  tubercle 
the  cells  are  more  disintegrated,  and  drops  of  molecular  oil  and  much  granular 
matter  are  present.  The  fluid  pai-ts  may  subsequently  become  absorbed,  and 
leave  a  cheesy  or  cretaceous  mass.  Tubercle  must  often  be  recognised  rather 
by  its  negative  than  by  its  positive  characters — by  ascertaining  what  it  is  not ; 
and  so,  by  a  process  of  exclusion,  arriving  at  its  true  natm-e.  It  is  most  easily 
confounded  with  pus,  from  which,  however,  it  may  be  distinguished  by  its 
possessing  a  solid  intercellular  substance. 

The  Progress  of  tubercle  is  most  commonly  to  disintegration  and  liquefac- 
tion, at  the  same  tiine  that  it  gives  rise,  by  its  ii-ritation,  to  inflammation  and 
suppuration  in  the  surrounding  tissues ;  hence  it  commonly  leads  to  abscesses, 
the  pus  of  which  is  always  curdy  and  shreddy.  In  some  cases,  tubercle  may 
become  indurated,  and  undergo  a  species  of  calcification. 

Causes. — The  causes  of  scrofula  and  tubercle,  unless  these  be  of  a  heredi- 
tary chai-acter,  though  very  various  in  theu-  nature,  are  usually  such  conditions 
as  influence  injuriouslj'  the  nutrition  of  the  body. 
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The  Hereditary  Nature  of  Loth  scroluhi  and  tubercle  is  well  known  to  the 
public  and  to  the  profession ;  lor,  although  the  disease  is  not  commonly 
connate,  yet  the  tendency  to  it  is,  and  the  characteristic  nature  of  the  affection 
often  manifests  itself  at  an  early  period  notwithstanding  every  effort  to  prevent 
its  development.  That  a  piu-ent  may  develop  a  tendency  to  malnutrition,  to 
misdevelopment  of  the  blood,  just  as  he  may  a  peculiar  feature  or  mental 
condition,  is  undoubted.  It  is  by  the  hereditary  transmission  of  peculiar 
combinations  and  modifications  of  action  in  the  organisation  that  hereditary 
disea.ses  develop  themselves  at  certain  periods  in  the  lile  of  the  offspring, 
when  the  injurious  results  of  the  morbid  actions  that  have  been  transmitted 
have  had  time  to  be  produced.  There  are  certain  conditions  which,  though, 
not  scrofulous,  are  supposed  to  have  a  tendency  to  develop  this  disease  in  the 
offspring  to  which  they  are  transmitted  ;  thus  very  dyspeptic  parents  commonly 
have  strimioiis  cluldi-en  ;  so  also,  the  offspring  of  very  old  or  very  young 
people  often  exliibit  a  proneness  to  scrofulous  or  tuberculous  affections.  The 
influence  of  intermarriage  is  still  a  matter  of  doubt,  but  I  believe  that  it 
exercises  little  influence  in  this  respect ;  and  it  is  commonly  stated  that  the 
inhabitants  of  small  conunimities  who  intermarry  closely,  sirch  as  those  of  the 
Isles  of  Portland  and  of  Man,  are  not  more  liable  to  scrofula  than  other 
individuals. 

The  most  powerful  occasioning  cause  of  scrofula,  and  that  which  in  most 
civilised  countries  is  likewise  the  most  frequent,  is  malnutrition  and  malassimi- 
lation  aiisrng  from  an  habitual  disregard  of  hygienic  laws  ;  either  from  want  of 
food,  or  the  administration  of  improper  food,  in  the  poorer  classes  ;  or  from 
overfeeding,  and  overstimulation  of  the  digestive  organs,  amongst  the  children 
of  the  wealthier  orders  of  society,  inducing  chronic  irritation  of  the  mucous 
membrane  of  the  stomach,  and  interference  with  the  digestive  jDowers,  and 
•consequently  with  nutrition.  The  influence  of  food  that  is  innutritions  in 
quality  or  insufficient  in  quantity,  has  been  shown  by  Phillips,  in  his 
excellent  Treatise  on  Scrofula,  to  be  the  most  immediate  cause  of  this  disease  ; 
and,  when  conjoined  with  the  injimous  effects  of  a  confined  and  impiu-e 
atmosphere,  it  may  be  considered  as  sufficient  to  occasion  the  disease  in  those 
cases  in  which  no  predisposition  to  it  exists,  and  greatly  to  develop  any 
hereditary  tendency  to  it  in  the  system.  It  is  to  the  conjoined  influence  of 
agencies  sucli  as  these,  that  we  must  attribute  the  jDrevalence  of  scrofula 
amongst  the  lower  orders  both  of  to^vn  and  of  rural  populations. 

Both  scrofula  and  tubercle  are  often  called  into  immediate  action  by  the 
debility  induced  by  previous  diseases,  such  as  measles,  scarlatina,  hooping-cough, 
&c.,  which  lead  to  an  overaction  of  the  lymphatic  system,  resulting  in  an  active 
hyperplasia  of  the  gland-elements.  The  former  usually  developes  itself  at  an 
early  age,  though  seldom  before  the  chUd  has  reached  its  second  year.  It  is 
most  commonly  about  the  period  of  the  second  dentition  that  the  affection 
declares  itself,  and  it  is  rare  to  meet  with  it  for  the  fii-st  time  after  the  ages  of 
twenty-five  or  thirty-five.  According  to  Phillips,  when  it  is  fatal  it  usually 
proves  ao  before  the  fifteenth  year  ;  60  to  70  per  cent,  of  the  deaths  occurring 
before  this  age.  Sex  does  not  appear  materially  to  influence  the  disease  ; 
though,  according  to  the  same  authority,  the  deaths  of  males  from  scrofula 
exceed  those  of  females,  in  this  country,  by  24  per  cent.  These  numbers  may, 
however,  require  correction  if  we  are  to  regard  phthisis  as  an  affection 
dependent  upon  the  existence  of  either  of  these  conditions,  people  who  are 
scrofidous  in  early  life  often  becoming  the  subjects  of  that  form  of  phthisis  now 
called  scrofulous  pneumonia. 

Treatment. — This  should  rather  consist  in  endeavouring  to  prevent  the' 
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occun-ence  or  full  manifestation  of  scrofula,  than  in  removing  it  when  it  is 
actually  existing.  Indeed,  the  Preventive  Treattnent  is  perhaps  of  most  conse- 
quence, and  by  proper  attention  to  it,  I  have  no  hesitation  in  saying,  the 
development  of  the  afl^ction,  even  when  hereditary,  may  be  stopped  ;  and  the 
child  of  strumous  parents,  presenting  perhaps  the  features  indicative  of  the 
diathesis,  may  pass  through  life  without  the  disease  having  an  opportunity  of 
declaring  itself.  In  order  to  accomplish  this,  however,  the  preventive  plan  of 
treatment  must  be  commenced  early,  and  continued  uninterruptedly  for  a  con- 
siderable time,  even  for  years. 

The  preventive  treatment  of  scrofula  and  tubercle  may  be  said  in  general 
terms  to  consist  in  close  and  continuous  attention  to  hygienic  rules.  The  diet 
must  be  especially  attended  to  ;  nourishing  food,  but  of  the  lightest  quality, 
being  given.  A  great  error  is  often  committed  in  overloading  the  stomach  ■ndth 
more  or  -with  heavier  food  than  it  can  digest,  under  the  impression  that  strong 
food  is  necessary  to  give  the  patient  strength.  In  consequence  of  this  error,  the 
irritability  of  the  mucous  membrane  is  kept  mp,  nutrition  is  imperfectly 
and  badly  performed,  the  surplus  food  is  thrown  off  in  the  shape  of  lithates  or 
other  products  of  malassimUation,  and  health  and  strength,  which  are  the 
results  of  perfect  nutrition,  become  impaired  rather  than  improved.  The  use 
of  stimulants,  whether  wine  or  beer,  should  be  very  sparing,  and  the  milder 
and  weaker  should  be  preferred  to  the  heavier  and  stronger  kinds  of  malt 
liquor ;  the  bowels  must  be  kept  regular  with  the  simplest  aperients  ;  the 
clothing  should  be  warm,  and  must  cover  the  whole  of  the  surface  ;  and  the 
patient  should,  if  possible,  be  kept  in  well-ventilated  rooms.  He  should  be 
allowed  sufficient  exercise  in  the  open  air,  not  carried  to  the  point  of  fatigue, 
and  should,  if  his  circumstances  will  permit,  have  change  of  air  from  time  to 
time,  alternating  a  sea  with  an  inland  climate.  Bathing  also,  whether  in  sea  or 
river,  with  the  habitual  use  of  the  tepid  or  cold  sponge-bath,  and  friction  of  the 
surface  with  horse-hair  gloves  or  a  rough  towel,  so  as  to  keep  the  skin  in 
healthy  action  and  its  cutaneous  circulation  free,  should  be  regularly  practised. 

The  Curative  Treatment  should  be  specially  directed,  like  the  preventive,  to 
the  general  improvement  of  the  nutrition,  and  through  it  to  the  augmentation 
of  the  constitutional  vigour  of  the  patient ;  all  those  hygienic  means  that  have 
just  been  alluded  to  being  continuously  carried  out. 

The  more  strictly  medical  treatment  of  scrofula  consists  in  the  administration 
of  tonics  and  alteratives  with  the  view  of  improving  the  patient's  constitutional 
powers.  Before  they  are  administered,  however,  it  is  always  necessary  to  see 
that  the  digestive  organs  are  in  a  healthy  condition.  Scrofula  is  a  consequence 
of  malnutrition  ;  and  unless  we  see  that  digestion,  the  first  stage  of  the 
nutritive  process,  is  properly  accomplished,  all  other  means  will  be  useless. 
When  the  tongue  is  covered  with  a  white,  thick,  creamy  fur,  and  lias  elongated 
papillBB  and  red  edges,  the  mucous  membrane  being  in  a  state  pai'tly  of  irrita- 
bility and  partly  of  debility,  neither  purgatives  nor  tonics  can  be  largely 
administered  :  the  former  irritating,  the  latter  overstimulating  the  morbidly 
sensitive  mucous  membrane.  In  these  circumstances  the  patient  should  be 
confined  to  the  mildest  possible  diet,  which  must  principally  consist  of  milk 
boiled  fish,  white  meats,  and  light  pudding,  no  stimulant  of  any  kind  bemg 
allowed  except  a  small  quantity  of  claret  or  bitter  beer ;  and,  unless  the  patient 
have  been  accustomed  to  the  use  of  stimulants,  these  even  had  better  be 
dispensed  with.  Small  doses  of  mercury  with  chalk,  of  soda  and  rhubai-b, 
should  be  occasionally  administered  at  bed-time,  with  some  of  the  compoimd 
decoction  of  aloes  on  the  foUo^ving  morning,  and  a  few  grains  of  the  carbonate 
of  soda  or  of  j)otass  may  be  given  twice  or  thrice  a  day  in  some  liglit  bitter 
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infusion,  as  of  cascai-illa  or  calumlja.  In  many  cases  of  strumous  disease,  more 
especially  those  aflecting  the  joints  and  bones,  the  liver  will  he  found  to  be 
enlarged  and  sluggish  in  its  action,  the  patient  every  now  and  then  becoming 
bilious,  sallow,  and  jaundiced  ;  in  these  circumstances,  small  doses  of  blue 
pill,  carried  off  with  the  compound  decoction  of  aloes  or  a  rhubarb  draught, 
will  be  found  necessary  from  time  to  time.  When  all  gastric  iiTitation  has 
been  removed  in  this  way,  or  if  it  have  not  existed  in  the  usual  marked 
degree  from  the  first,  the  patient  being  pale  and  flabby,  with  a  weakened  con- 
dition of  the  pulse,  of  the  skin,  and  of  the  mucous  surface,  then  tonics  may  be 
administered,  and  the  more  specific  treatment  adopted. 

The  great  remedies  which  ai-e  employed  with  the  view  of  removing  scrofula 
and  cm-ing  the  secondary  affections  which  it  induces,  are  iron,  iodine,  the 
preparations  of  potass,  and  cod-liver  oil.  These  are  all  extremely  useful,  either 
singly  or  conjoined,  as  they  serve  to  carry  out  distinct  indications  in  the 
management  of  this  affection. 

Iron  is  most  useful  in  improving  the  nutrition  of  pale  flabby  anaemic  sub- 
jects, increasing  markedly  the  quantity  and  quaKty  of  blood  in  the  system. 
The  best  preparations  for  childi-en  are,  I  think,  the  vinum  ferri  and  the  iodide. 
In  older  persons  the  tincture  of  the  sesquichloride,  and  some  of  the  forms  of 
the  citrate  or  the  phosphate  of  iron,  appear  to  be  most  serviceable  ;  in  other 
cases,  again,  the  natural  chalybeate  waters  will  be  found  to  agree  best. 

Iodine  is  especially  valuable  in  promoting  the  absorption  of  effused  plastic 
matters,  and  in  lessening  the  morbid  hypertrophies  which  so  commonly  take 
place  in  scrofula.  The  preparation  usually  employed  is  the  iodide  of  potas- 
sium. In  order  that  this  may  produce  its  full  effects,  it  should  be  given  as 
freely  as  the  patient  will  bear  it,  continued  for  a  considerable  length  of  time, 
and  especially  administered  in  combination  with  other  preparations  of  potass. 
With,  the  view  of  preventing  it  from  irritating  the  stomach,  it  should  be  given 
in  a  considerable  quantity  of  some  bland  fluid.  Its  combination  with  the 
other  salts  renders  it  more  efficacious  in  removing  strumous  enlargements  and 
deposits  of  aplastic  and  tuberculous  matter.  For  this  purpose  I  have  found 
the  following  form  extremely  useful  for  adults,  the  dose  being  proportionately 
diminished  in  the  case  of  children  : — R  Potassii  iodidi,  Potassae  chloratis, 
aa  5j.  ;  Potasste  bicarbonatis,  5iij.  Divide  into  twelve  powders,  of  which  one 
is  to  be  taken  night  and  morning  in  haK  a  pint  of  warm  milk. 

In  other  cases,  the  liquor  potassse,  Brandish's  alkaline  solution,  or  lime-water 
given  freely  in  milk,  are  serviceable  ;  but  I  prefer  the  above  prescription. 

Cod-liver  oil,  which  may  be  looked  upon  rather  as  an  article  of  diet  than  as 
a  medicine,  is  of  essential  utility  in  improving  the  nutrition  of  the  body  in 
cachectic  and  emaciated  states  of  the  system,  more  particularly  in  growing 
children,  or  in  individuals  who  are  suffering  from  the  wasting  effects  of 
strumous  suppuration  ;  it  not  only  fattens  but  strengthens  the  system,  increas- 
ing decidedly  the  muscular  power  and  the  quantity  of  red  corpuscles  in  the 
blood.  It  may  often  very  advantageously  be  administered  in  combination  with, 
the  iodides  of  potassium  or  of  iron. 

Of  the  other  tonic  remedies  which  may  be  employed  in  this  affection,  such 
as  the  preparations  of  hark  and  of  sarsaparilla,  1  need  say  nothing  beyond  that 
they  may  often  be  usefully  administered  in  fulfilling  ordinary  therapeutic 
indications. 

The  Local  Treatment  of  scrofula  consists  in  a  great  measure  in  the  ordinary 
local  management  of  chronic  inflammation,  modified  according  to  the  seat  and 
particular  nature  of  the  affection.    Much  of  the  local  treatment,  hoAvever, 
especially  in  the  more  advanced  stages,  consists  in  removing  the  effects  of  the 
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disease  in  the  shajje  of  aplastic  deposits,  false  hypertrophies,  and  general 
enlai'gement  and  thickening  of  parts.  This  may  usually  be  done  by  the  appli- 
cation of  lotions  containing  the  iodide  of  potassium,  or  the  carbonate  of  potass, 
applied  by  means  of  lint  covered  with  oiled  silk ;  a  drachm  of  each  of  the 
salts,  with  an  ounce  of  spirits  of  wiiie  to  eleven  ounces  of  water,  makes  an 
excellent  application,  which  appears  to  dissolve  away  the  fibrinous  and  plastic 
deposits  so  common  in  tlais  disease.  In  many  cases,  frictions  with  the  iodide 
of  lead  oiutment,  or  pressure  by  means  of  strapping  and  bandages,  will  be 
found  the  most  serviceable  means  that  the  Surgeon  can  adopt.  When  matter 
forms,  it  should  be  let  out  in  accordance  with  the  rules  laid  down  in  treating  of 
the  more  chronic  forms  of  abscess.  In  these  cases,  the  injection  of  the  sac 
of  the  abscess  with  a  solution  of  iodine  will  be  found  very  useful. 

Operations  in  Scrofulous  and  Tuberculous  Cases. — In  cases  of  scrofu- 
lous disease  of  the  soft  parts,  the  bones,  or  the  joints,  the  question  of  the 
propriety  of  operating,  whether  this  be  for  the  excision  of  a  gland,  the  resec- 
tion of  a  joint  or  bone,  or  the  amputation  of  a  limb,  has  often  been  discussed. 
In  these  cases,  operations  should  not,  I  think,  be  imdertaken  too  hastily,  too 
early  in  the  disease,  or  especially  in  very  young  subjects.  The  affection 
being  a  constitutional  one,  it  will  often  be  found,  as  the  general  health  of  the 
patient  improves  by  proper  treatment,  that  local  naischief,  which  at  first 
appeared  of  a  very  intractable  character,  gradually  assiimes  a  more  circum- 
scribed and  healthy  form,  and,  in  fact,  to  a  great  extent  undergoes  spontaneoiis 
cure  by  the  restoration  of  the  healthy  action  in  the  parts.  This  we  especially 
find  to  be  the  case  in  young  children,  in  whom  very  extensive  disease  of 
the  bones  and  joints  may  often  be  recovered  from,  without  the  necessity  of 
any  serious  surgical  interference.  Should  any  operation  be  undertaken,  it  is 
desirable  not  to  have  recourse  to  it  whilst  the  disease  is  actively  spreading. 
In  these  cii-cumstances,  it  is  not  only  probable  that  suppurative  inflamma- 
tion of  an  unhealthy  kind  may  be  set  up  in  the  wound  itseK,  but  that  disease 
of  the  soft  parts  or  bones  may  very  likely  recur  in  the  cicatrix  of  the  original 
wound,  or  that  the  corresponding  parts  on  the  opposite  side  of  the  body  may 
become  similarly  affected  in  very  chronic  cases  of  scrofulous  disease  of  bones 
and  joints.  I  have  several  times  observed,  after  excision  of  the  elbow,  the 
knee,  or  the  bones  of  the  foot  and  wrist,  that  the  morbid  action  has  returned 
in  the  contiguous  soft  parts  to  such  an  extent  as  to  render  a  second  operation 
necessary,  although  the  bones  were  not  implicated  ;  the  tissues  in  the  neigh- 
bourhood of  the  cicatrix  becoming  swollen,  spongy,  and  infiltrated  with  a 
quantity  of  gelatinous  semi-transparent  plastic  matter,  ranning  into  unhealthy 
suppuration,  with  fistulous  tracts  leading  through  it  that  coidd  not  be  brought 
to  heal.  In  some  cases  even  of  simple  strumous  disease  of  the  integuments 
of  the  arm,  leg,  or  foot,  attended  with  great  and  irregular  deposition  of 
plastic  matter,  and  chronic  and  intractable  ulceration,  ampiitation  of  the 
limb  is  the  only  course  left  to  the  Sui-geon.  When  strumous  suppui'ation 
leads  to  hectic,  the  patient  will  speedily  sink  unless  the  diseased  structures 
be  removed. 
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■  VENEREAL  DISEASES. 

The  term  Venereal  Disease  is  used  to  denote  those  affections  whicli  arise 
primarily  from  sexual  intercourse.  It  was,  untU  lately,  lield  to  include  two 
distinct  specific  diseases — Syphilis  aud  Gonorrhoea  :  and  this  division  was 
followed  in  the  previous  editions  of  this  book.  The  special  researches  of 
Surgeons  in  this  country  and  on  the  continent  have,  nowever,  in  late  years 
appiu-ently  established  the  fact,  that  in  the  term  Syphilis  there  have  been 
included  two  distinct  affections,  both  communicable  by  contagion  during  inter- 
coui-se,  biit  cUflering  in  their  characters,  and  especially  in  this — that  the  one  is 
a  piu-ely  local  afiection,  while  the  other  not  only  produces  local  effects,  but,  by 
the  introduction  of  a  specific  poison  into  the  system,  infects  the  general  consti- 
tution of  the  person  to  whom  it  is  communicated.  To  the  purely  local  disease, 
the  term  Local  Contagious  Ulcer  or  Chancre  may  be  applied ;  the  word 
Syphilis  being  restricted  to  the  constitutional  affection. 

Hunter  and  his  followers  supposed  that  all  the  specific  diseases  arising  from 
sexual  intercourse  originated  from  one  and  the  same  poison.  But  this  doctrine 
has  been  proved  to  be  eiToneous  ;  for  not  only  are  the  local  appearances  and 
constitutional  effects  of  these  diseases  widely  different,  but  Ricord  has  shown, 
in  the  most  conclusive  manner,  that  gonorrhcEal  matter,  when  inoculated  on 
the  skin  or  mucous  membrane,  never  produces  a  chancre ;  and  that,  on  the 
other  hand,  chancrous  pus  can  never  be  made  to  produce  gonorrhoea.  Each 
of  the  diseases — Local  Contagious  Chancre,  Syphilis,  and  Gonorrhoea — pro- 
pagates itself,  and  no  other.  Two  of  these  diseases  may,  however,  co-exist  in 
the  same  person.  Thus,  we  shall  have  occasion  to  notice  the  coincidence,  in 
some  cases,  of  the  local  chancre  with  the  phenomena  of  constitutional  syphilis. 
Again,  Ricord  has  pointed  out,  that  a  woman  may  at  the  same  time  be  aftected 
by  gonorrhoea  and  by  chancres  on  the  uterus  ;  and  this  probably  explains  those 
cases  in  which,  after  connection  with  the  same  woman,  different  men  have 
contracted  different  forms  of  disease,  or  even  both  affections.  In  this  Chapter, 
we  shall  describe — 1,  the  Local  Contagious  Ulcer  or  Chancre  ;  2,  Syphilis,  or 
Constitutional  Syphilis  ;  reserving  the  consideration  of  Gonorrhoea  till  we 
speak  of  Diseases  of  the  Urinary  Organs. 

I.— LOCAL  CONTAGIOUS  ULCER  OR  CHANCRE. 

The  Local  Contagious  Ulcer  consists  of  sores  of  special  forms  and  appearance, 
characteristic  of  the  nature  of  the  disease  ;  they  may  occur  on  the  cutaneous, 
the  muco-cutaneous,  and  mucous  surfaces,  most  commonly  on  the  latter,  on 
account  partly  of  their  greater  exposure  to  contagion,  but  chiefly  from  their 
being  less  perfectly  protected  by  epidermis. 

These  local  specific  ulcers  or  Chancres  present  much  variety  as  to  their 
appearance  and  to  the  course  which  they  pursue  :  so  gi'eat  indeed  are  the 
varieties,  that  they  have  been  looked  upon  by  some  Surgeons  as  affording 
evidence  of  distinct  diseases  proceeding  from  different  poisons.  This  doctrine, 
however,  is  entirely  erroneous  ;  the  varieties  in  their  appearance  depend  on 
seat,  constitution,  and  other  accidental  circumstances.  A  chancre,  then,  is  a 
specific  venereal  sore  or  nicer,  originating  invariably  from  contagion,  and  capable 
of  propagation  to  other  parts  of  the  same  or  of  different  individuals  by  inocula- 
tion. Like  all  other  ulcers,  a  chancre  presents  two  distinct  periods ;  the  first,  in 
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wliicli  it  is  either  spreading  or  stationaiy,  in  whicli  alone  it  is  specific,  and 
which  may  be  of  almost  indefinite  duration ;  and  the  second,  in  -which  it  has 
commenced  to  granulate,  and  a  process  of  repair  is  set  up  in  it* 

Specific  Nature. — Ricord  has  made  the  important  observation  that,  if  the 
pus  from  a  chancre,  during  its  first  period,  be  inoculated  into  any  part  of  the 
surface  of  the  body,  it  will  invariably  produce  another  specific  venereal  sore  or 
chancre  ;  and  that  no  pus  that  is  not  chancrous  can,  imder  any  circumstances, 
occasion  the  specific  venereal  ulcer.  This  inoculable  ulcer  is  always  in  its 
effects  a  local  disease,  being  confined  to  a  specific  sore  ;  of  which  the  furthest 
complications  are  repetition  of  the  sore  wherever  its  discharge  invades  an 
unprotected  surface,  and  the  occasional  irritation  of  the  neighbouring  lymphatic 
glands  to  inflammation  and  abscess. 

Origin  and  Progress. — A  chancre  is  necessarily  generally  contracted  in 
impiu-e  sexual  intercourse  with  a  person  already  contaminated  by  the  disease, 
by  the  direct  contact  of  the  healthy  with  a  previously  diseased  surface.  "V^Tien 
a  chancre  is  caught  in  connection,  it  usually  commences  with  a  small  excori- 
ation, which  appears  to  have  been  directly  inoculated  with  the  sjpecitic  poison. 
In  other  cases,  again,  though  more  rarely,  it  may  be  seen  at  first  in  the 
shape  of  a  small  pointed  pustule,  which  speedily  breaks,  leaving  an  ulcer  of  a 
specific  character  in  its  site.  Very  generally,  however,  this  pustule  escapes 
observation,  and  the  disease  is  presented  in  the  first  instance  as  an  ulcer.  The 
chancrous  ulcer,  whatever  form  it  assimies,  seldom  makes  its  appearance  until 
a  few  days  (five  or  six)  after  connection.  In  some  cases,  however,  I  have 
observed  it,  evidently  from  the  infection  of  a  fissure  or  crack,  on  the  day  follow- 
ing impure  intercourse  ;  and  occasionally,  in  rare  instances,  its  appearance 
may  be  delayed  a  few  days  longer  than  that  time  which  has  been  mentioned. 

Chancres  are  occasionally  contracted  in  various  irregular  ways.  Thus  they 
may  occur  on  the  fingers  of  Surgeons  or  accoucheurs  from  dressing  venereal  sores, 
or  from  attending  diseased  women  during  labour.  In  these  instances,  however, 
the  consequences  of  contagion  are  nearly  always  of  another  kind ;  namely,  the 
inoculation  of  constitutional  syphilis,  not  the  merely  local  ulcer.  In  other 
cases,  the  disorder  is  contracted  from  the  contact  of  filthy  clothes  or  dirty 
utensils  with  the  person  ;  and  not  uncommonly,  it  is  said,  chancres  are  con- 
tracted at  public  water-closets.  Althoxigh  the  latter  mode  of  infection  is  not 
impossible,  it  should  be  received  with  doubt,  as  it  is  an  explanation  not  un- 
commonly adopted  by  those  who  desire  to  account  for  the  consequences  of  an 
act  of  immorality,  in  a  way  that  does  not  expose  them  to  reproof. 

Whatever  be  the  appearances  presented  by  a  chancre,  there  can  no  longer  be 
any  doubt  that  the  disease  arises  from  one  kind  of  virus  only;  the  modifica- 
tions in  the  sore  depending  on  its  situation,  on  the  constitution  of  the  patient, 
and  occasionally  on  that  of  the  individual  who  communicates  the  infection. 
That  this  is  so,  is  evident  from  the  facts  that  every  chancre,  when  inoculated, 
reverts  to  one  typical  form  ;  and  that,  however  much  chancres  may  ultimately 
difPer,  they  all  present  the  same  characters  during  their  early  stages. 

The  progress  of  a  chancre  that  has  been  artificially  inoculated  on  any  part  of 
the  cutaneous  surface  is  as  follows,  and  its  study  will  serve  to  elucidate  what 
takes  place  in  other  circumstances.  During  the  first  twenty-four  hours  after 
the  introduction  of  the  specific  pus  into  the  skin  on  the  point  of  a  lancet,  we 
find  that  some  inflammation  is  set  up  around  the  puncture,  which  becomes  hot, 
red,  and  itchy.  About  the  tliird  or  fourth  day,  a  pointed  pustule  is  produced, 
which  is  at  first  deep-set,  but  becomes  on  the  following  day  more  superficial, 

•  The  term  Chancre  is  also  applied  to  the  ulcer  which  is  the  primary  manifcstaUon  of  consti- 
tutional syphilis.  This  chancre,  which  presents  distinctive  characters,  will  bo  found  described  at 
page  593. 
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with  some  depression  iu  the  centre,  resembling  rather  closely  a  small -pox 
pustule  ;  on  close  exiunination,  this  will  be  found  not  to  be  a  true  pustule,  but 
rather  a  mass  of  epithelial  scales  and  pus  not  included  in  a  distinct  wall.  On 
the  fifth  day,  it  has  become  hard  at  the  base,  apparently  from  the  infiltration 
of  plastic  matter  ;  and  on  the  sixth  it  has  usually  dried,  formiiig  a  small  round 
scab,  and  leaving  an  ulcer  which  presents  the  tyjjical  characters  of  a  true 
chancre,  being  circular  and  depressed,  "with  a  foul  greyish  surface  which  cannot 
be  cleansed,  sharp-cut  edges,  a  hard  base,  and  an  angry-looking  red  areola 
around  it.  This  is  the  typical  chancre,  and  these  are  the  appearances  that 
every  true  venereal  non-s}'philitic  sore  on  the  skin  will  present  about  the  fifth 
or  sixth  day  after  inoculation ;  from  this  tinie  it  may  diverge  more  or  less 
completely  from  these  characters,  but  will  yet,  if  inoculated  at  any  time  during 
the  poisonous  stage,  produce  an  ulcer  that  -will  run  the  specific  course  up  to  the 
same  period,  after  which  it  may  in  its  turn  again  deviate  into  one  or  other  of 
the  unusual  forms  that  chancres  occasionally  assume. 

Varieties. — These  have  been  described  under  various  denominations  by  the 
numerous  writers  on  these  affections.  The  following  classification  will  include 
them  all : — 1,  the  Simple  or  Soft  Chancre,  or  Chancrous  Excoriation  ;  2,  the 
Phagedsenic  Chancre  ;  and  3,  the  Sloughing  Chancre.  As  H.  Lee  has  observed, 
each  of  these  varieties  of  chancres  is  associated  with  a  particular  variety  of 
inflammatory  action.  Thus  the  soft  is  the  suppurative  form  ;  the  phagedcenic, 
the  ulcerative ;  and  the  sloughing,  the  gangrenous.  The  particular  fonn.  of  the 
sore  is  in  each  case  determined  by  its  situation,  and  the  constitution  of  the 
patient  or  that  of  the  individual  furnishing  the  contagion. 

1.  Simple  or  Soft  Cliancre,  or  Chancrous  Excoriation,  is  certainly  that  form  of 
the  disease  which  is  most  commonly  met  with  in  London  at  present,  from  its' 
excessively  contagious  character.  It  consists  of  one  or  more  small  sores,  of  a 
very  shallow  character,  resembling  rather  an  abrasion,  with  sharp-cut  edges, 
somewhat  circular  in  shape,  and  having  a  tawny  greyish  or  yellowish  surface, 
Avith  a  narrow  red  areola  around  the  edge  :  in  many  cases  attended  with  much 
heat  and  itching.  These  sores  are  usually  seated  on  the  cleft  imder  the  corona 
glandis,  or  about  the  glans,  the  whole  of  which  may  be  studded  by  them.  In 
fact,  one  peculiarity  of  this  chancre  is  its  tendency  to  multiplication  on  the 
contiguous  structirres.  In  other  cases,  the  sores  invade  the  frsenum,  which 
may  be  perforated  ;  or  they  may  occupy  the  mucous  surface  of  the  prepuce.  In 
no  cases  are  they  indurated.  ; 

The  excoriated  chancres  not  unfrequently  present  somewhat  varying  appear- 
ances. In  some  cases  their  surface  becomes  covered  with  large  fungous  granu- 
lations, hence  termed  fungating  sores.  In  other  instances  they  are  truly- 
irritable,  becoming  exceedingly  sensitive,  with  a  tendency  to  spread,  and  having 
an  areola  of  a  dusky  red  hue  around  them.  It  very  frequently  happens  that 
these  chancres  are  attended  by  much  general  inflammation  of  the  penis  ;  the. 
organ  being  swollen,  red,  and  semi-transparent,  from  subcutaneous  oedema,  and 
usually  in  a  state  of  phimosis,  with  much  purulent  secretion  between  the 
prepuce  and  glans. 

2.  Phagedenic  Chancre  is  characterised  by  a  tendency  to  erosion,  with  much 
destruction  of  the  parts  that  it  invades.  It  may  assume  the  phageda^nic 
character  from  the  very  first,  or  this  may  be  set  up  in  one  of  the  other  vaiieties 
of  chancre  at  some  period  of  their  coivrse.  The  progress  of  tliis  phagedsenic  or 
eroding  chancre  is  usually  somewhat  slow,  but  continuous  ;  it  commonly  afl'ects 
the  glans,  more  especially  in  the  neighbourliood  of  the  fraenum  or  urethra 
destroying  a  considerable  portion  of  the  organ  in  this  situation.  Wallace  has 
divided  this  form  of  chancre  into  three  varieties  ;  that  without  sloughy  that  ^vith 
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wldte  slough,  and  that  with  Uack  slough.  Each  of  these  varieties,  again,  may  be 
of  a  simple,  an  inflamed,  or  an  writable  character.  This  classification  appears  to 
me  to  be  a  iiseful  and  practical  one,  and  I  accordingly  adopt  it. 

The  phagedcenic  chancre  without  slough  is  a  truly  eroding  ulcer,  spreading 
with  shaqDly  cut  edges,  attended  by  some  slight  inflammatory  action,  and  with 
much  activity  of  progress ;  it  is  commonly  observed  about  the  frsenum  and 
under  part  of  the  glans,  and  very  frequently  hollows  out  and  destroys  the  organ 
in  this  situation  to  a  considerable  extent. 

In  the  phagedcenic  chancre  with  white  slough,  we  find  an  irregular  eroding 
ulcer,  with  a  thin  margin  of  white  slough  situated  at  the  jimction  of  the  dead 
and  living  structures  ;  that  which  covers  the  surface  of  the  sore  having  usually 
become  darkened  by  exposure  to  air,  to  dressings,  and  to  secretions. 

The  phagedcenic  chancre  with  Hack  slough  diflers  but  little  from  the  last, 
excejjt  in  the  colour  of  the  slough,  which  may  be  in  a  great  measure  accidental, 
and  in  its  tendency  to  induration,  and  to  somewhat  rapid  extension  ;  it  must 
not  be  confoimded  with  the  next  form  of  chancre,  wliich  presents  many  points 
of  difference.  All  these  varieties  of  phagedajnic  chancre  may  be  inflamed, 
being  attended  by  much  heat,  redness,  and  swelling,  increase  of  discharge,  and 
rapidity  of  action  ;  or  they  may  be  irritable,  occurring  in  cachectic  individuals, 
when  they  are  accompanied  by  much  pain,  and  usually  a  good  deal  of  consti- 
tutional disturbance  of  a  nervous  and  irritative  type. 

3.  Sloughing  Cliancre,  or  Gangren-ous  Phagedcena,  is  a  combination  of  rapidly 
spreading  and  destructive  gangrene  with  the  venereal  poison,  and  may  be 
looked  upon  as  a  gangrenous  inflammation  of  a  venereal  sore. 

The  gangrenous  action  is  usually  the  consequence  of  the  confinement  of 
the  venereal  pus  under  an  elongated  prepuce,  in  a  person  of  inflammatory 
and  irritable  constitution,  in  whom  the  loose  areolar  tissue  of  the  genital 
organs  readily  takes  on  sloughing  action  when  inflamed.  It  usually  affects 
the  upper  surface  of  the  prepuce.  The  parts  becoming  immensely  swollen, 
red,  and  somewhat  brawny,  and  the  prepuce  being  in  a  state  of  complete  and 
permanent  phimosis,  a  dusky  black-looking  spot  soon  makes  it  appearance 
on  one  side  of  the  organ  ;  this  rapidly  extends,  giving  rise  to  thick,  black, 
soft,  and  pultaceous  sloughs,  destroying  perhaps  the  whole  of  the  prepuce, 
and  exposing  and  implicating  the  glans  to  a  great  extent,  accompanied 
sometimes  by  copious  haemorrhage  from  the  dorsal  artery  of  the  penis  on  the 
separation  of  the  sloughs,  and  by  denudation  of  the  corpora  cavernosa.  In 
other  cases,  the  prepuce  sloughs  on  one  side  only  ;  a  round  aperture  forming 
in  it,  through  which  the  glans  projects,  whilst  the  swollen  and  inflamed 
extremity  of  the  prepuce  hangs  down  behind  it,  giving  the  organ  a  very 
remarkable,  and  at  first  sight,  somewhat  puzzling  appearance.  After  the 
separation  of  the  sloughs,  granulations  rapidly  spring  up,  the  sore  loses  its 
specific  character,  and  cicatrisation  advances  with  rajjidity. 

Situation. — As  chancres  almost  invariably  result  from  connection  with 
persons  sufi'ering  from  sores  of  similar  nature,  they  commonly  occur  on  the 
genital  organs.  In  the  male  they  may  be  met  with  in  any  part  of  these  ; 
their  characters  vary  somewhat,  however,  according  to  the  situation  in  which 
they  occur.  They  are  by  far  most  commonly  seated  in  the  angle  formed 
between  the  glans  and  the  prepuce  ;  they  then  appear  most  frequently  at  the 
orifice  or  on  the  imier  surface  of  the  prepuce,  next  on  the  frocnimi,  then  on 
the  glans,  and  lastly  at  the  orifice  of  the  uretlu-a,  or  on  the  skin  of  the  body 
of  the  penis.  Those  about  the  fraenum  are  often  sloughy  and  irrifaible,  have  a 
great  tendency  to  perforate  or  destroy  this  membrane,  and  are  more  frequently 
followed  by  haemorrhage  or  bubo  than  any  of  the  other  vaiieties  of  the  disease. 
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The  Urethral  Chancre  is  usually  situated  just  witliin  the  orifice  of  the  canal, 
and  may  be  seen  on  pressing  open  its  lips,  in  the  form  of  a  small  sloughy 
sore,  which  occasionally  creeps  out  upon  the  gkns.  Sometimes  it  is  more 
deeply  seated,  so  as  to  be  out  of  sight ;  when  this  is  the  case,  a  thick 
tenacious,  sloughy  and  bloody  discharge  appeoi-s  in  small  quantities  from 
the  urethra ;  at  a  little  distance  up  the  canal  there  will  usually  be  felt,  on 
grasping  the  organ  between  the  fingers,  a  circumscribed  indurated  spot,  which 
is  somewhat  painful  on  pressiu-e  and  after  micturition.  The  chancres  have 
been  found  by  Ricord  to  extend  along  the  whole  of  the  urethra,  even  to  the 
bladder  ;  and  it  is  their  presence  in  this  canal  that  formerly  led  to  the  swp- 
position  of  the  identity  of  syphilis  and  gonorrhoea,  an  error  the  nature  of 
which  has  been  cleared  up  by  the  test  of  inoculation  ;  the  discharge  from 
lu-ethral  chancre  producing  the  typical  sore,  that  from  gonorrhoea  giving  no 
result  when  introduced  under  the  skin.  The  existence  of  chancre  within  the 
urethra  may  be  suspected  if  th.e  Surgeon  observe  that  the  urethral  discharge 
is  small  in  quantity,  and  somewhat  dark  coloured,  ichorous,  and  sloughy  in 
appearance.  The  chancre  may  be  detected  by  everting  the  edges  of  the 
urethra,  or,  if  situated  too  high  up  the  canal  to  be  seen,  by  being  felt  hard 
and  nodulated  througk  its  coats.  ^ 

Chancres  may  also  form  on  other  parts  where  they  have  been  accidently  or 
purposely  inoculated.  Thus  I  saw  many  years  ago  (1839)  in  Ricord's  wards,  a 
man,  labouring  imder  eczema  of  the  legs,  in  whom  the  cutaneous  disease  had 
been  converted  into  a  series  of  immense  chancres  by  accidental  inoculation 
from  a  sore  on  the  penis. 

In  women,  chancres  are  usually  situated  on  the  external  organs  of  generation, 
most  usually  just  inside  the  fourchette  or  labia  minora,  very  rarely  indeed  on 
the  lining  membrane  of  the  vagina,  but  sometimes  on  the  cervix  or  os  uteri  ; 
hence  it  is  impossible  ever  to  pronounce  a  woman  free  from  chancre  without 
examining  these  parts  by  means  of  the  speculum.  When  situated  upon  the 
external  organs,  they  are  not  unfrequently  concealed  between  the  rugae,  or  in 
nooks  and  comers  of  the  mucous  membrane.  In  these  cases,  their  presence 
may  sometimes  be  detected  by  the  labia  being  swollen  and  cedematous  from 
the  irritation  produced  by  them. 

Diagnosis.  —  The  diagnosis  of  chancre  is  usually  sufficiently  easy,  the 
peculiar  character  of  the  sore  enabling  the  Surgeon  to  recognise  it  in  all  its 
forms.  In  some  instances,  however,  it  is  by  no  means  easy  to  say  positively 
whether  an  ulcer  on  the  penis  be  or  be  not  chancrous.  It  is  especially 
difficult  to  distinguish  some  forms  of  excoriated  chancre  from  herpes  or  aphthoe 
on  the  prepuce  or  glans,  or  from  those  slight  excoriations  that  many  men 
habitually  contract  after  a  somewhat  impure  connection ;  so,  also,  the  wound 
resulting  from  a  ruptured  frtenum  often  presents  a  suspicious  appearance.  In 
these  cases,  however,  the  absence  of  any  specific  character  about  the  sore,  its 
immediate  occurrence  after  connection,  the  general  known  tendency  of  the 
patient  to  these  affections,  and  the  fact  of  the  inguinal  glands  not  being 
generally  indolently  enlarged,  will  enable  the  Surgeon  to  diagnose  the  ulcer 
to  be  simply  a  local  aff'ection,  and  not  the  prelude  to  general  syi^hilitic 
eruptions.  When  the  prepuce  is  in  a  state  of  inflammatory  phimosis,  it  is 
always  extremely  difficult  to  determine  by  mere  examination  whether  there  be 
chancres  imder  it  or  not,  though  their  indurated  bases  may  sometimes  be  felt 
through  it.  In  the  case  of  the  phagedasnic  or  the  sloughy  chancre,  there  can  be 
little  difficulty  in  establishing  the  true  nature  of  the  affection.  In  those  cases 
in  which  a  comparison  of  the  characters  of  the  sore  with  one  or  other  of  the 
different  recognised  varieties  of  chancre  failed  in  enabling  the  Surgeon  to 
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determine  the  true  nature  of  the  affection,  it  was  thought  at  one  time,  when  the 
local  contagious  ulcer  and  the  phenomena  attending  the  progress  of  syphilis 
were  confounded  together,  that  the  influence  exercised  by  mercury  upon  the 
sore  would  determine  whether  the  disease  were  sypliLLitic  or  not ;  the  true 
chancres  being  supposed  to  be  ciirable  in  no  other  way  tlian  by  tlie  internal 
administration  of  mercury ;  but,  altliough  there  can  be  no  doubt  that  the 
influence  exercised  by  treatment  assists  the  Surgeon  considerably  in  the 
diagnosis  of  obscure  cases,  yet  it  cannot  be  relied  upon  as  a  test  of  the  nature 
of  the  disease,  many  venereal  affections  being  readily  curable  by  very  simple 
means  without  mercury.  It  must  be  further  recollected,  that  little  practical 
advantage  is  gained  by  experimenting  on  the  contagious  quality  of  the 
discharge ;  because,  if  the  patient  have  been  exposed  to  syphilitic  contagion, 
when  the  sore  comes  imder  the  observation  of  the  Surgeon  it  will  be  impossible 
to  prevent  his  infection,  which  will  have  taken  place  in  a  very  few  hours 
after  the  application  of  the  poison. 

Trkatment  of  Chancre. — The  treatment  of  venereal  sores  has  engaged  the 
anxious  attention  of  the  most  enainent  Surgeons  ;  and  so  much  difference  of 
opinion  and  practice  regarding  it  still  prevails,  that  I  shall  not  endeavour  to 
discuss  the  subject  generally,  but  rather  confine  my  remarks  upon  it  to  that 
form  of  treatment  which  has  met  with  the  sanction  of  the  best  Sm-geons  in 
this  country,  and  which  a  tolerably  extensive  experience  in  hospital  and 
private  practice  has  led  me  to  consider  as  the  most  safe  and  effectual. 

The  treatment  of  chancre  is  of  a  local  and  of  a  constitutional  character.  The 
local  treatment  has  for  its  object  either  to  destroy  the  poisonous  character 
of  the  sore,  or  to  modify  it  so  as  to  bring  it  into  the  state  of  a  healthy  ulcer  ; 
the  constitutional  treatment  is  not  only  intended  to  facilitate  tliis,  but  to 
prevent,  if  possible,  infection  of  the  general  system  with  the  poison  of  consti- 
tutional syphilis,  should  this  have  been  communicated  with  the  local  disease. 

Local  Treatment. — This  has  for  its  object  either  the  destruction  or  the 
modification  of  the  specific  character  of  the  sore.  The  complete  destruction 
of  the  local  virus  should  always,  if  possible,  be  effected ;  and  if  this  can  be 
done  in  the  early  stage  of  the  disease,  the  healing  of  the  sore  will  be  much 
expedited.  But,  even  though  considerable  time  have  passed  before  a  Surgeon 
sees  the  sore,  it  is  well  to  destroy  the  iilcerating  and  poisonous  sm-face,  that  its 
further  extension  may  be  prevented.  This  should  be  effected  by  the  appli- 
cation of  caiistics  in  a  sufiiciently  concentrated  form  to  destroy  radically  and  at 
once  the  specific  character  of  the  sore,  so  as  not  only  to  save  the  pain,  but  to 
prevent  the  irritation  attendant  upon  frequent  applications.  The  nitrate  of 
silver,  which  is  commonly  used  for  this  purpose,  is  too  weak  to  secure  the 
effect  it  is  intended  to  accomplish,  being  apt  to  irritate  and  inflame,  and  not  to 
destroy  the  chancrous  surface,  thus  necessitating  repeated  and  painful  appli- 
cations. I  consequently  prefer  to  this  the  strong  nitric  acid,  one  application 
of  which  will  very  commonly  suffice  to  aimiMlate  the  specific  character  of  the 
sore  :  though  more  energetic  in  action,  it  does  not  give  rise  to  more  pain  than 
the  nitrate  of  silver.  It  should  be  applied  by  means  of  a  piece  of  wood,  a 
glass  rod,  or  a  small  dossil  of  Unt  wrapped  round  the  end  of  a  sUver  probe  ; 
with  this  the  sore  may  be  freely  mopped,  and  then,  a  stream  of  cold  water 
having  been  poured  over  it  to  wash  away  any  superfluous  acid,  a  light  poultice 
or  a  piece  of  water-dressing  should  be  laid  on  ;  after  the  small  slough  pro- 
duced by  the  caustic  has  separated,  a  healthy  granulating  siuface  Avill  be 
left.  The  caustic  may  be  applied  at  any  time  during  the  continuance  of 
the  specific  condition  of  the  sore  ;  but  when  once  tliis  lias  been  destroyed, 
it  should  not  be  re-applied.    The  potassa  fusa  and  the  potassa  cum  calce, 
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though  occasionally  used,  ai-e  fai-  less  manageable  and  not  more  eflacacious 
applications  than  the  nitric  acid. 

These  are  the  means  that  are  generally  most  useful  in  Simple  Chancres.  In 
some  cases,  however,  inflammation  of  tlie  sore,  or  peculiarities  in  its  situation, 
demand  modifications  of  the  treatment. 

If  there  be  much  inflammation  about  the  sore  and  prepuce,  tliis  must  first 
be  subdued  by  the  application  of  cold  poultices,  or  of  lead  and  spirit  lotion. 
When  this  is  removed,  if  the  sore  have  not  lost  its  specific  character,  the 
caustic  should  be  applied  in  the  usual  way. 

Should  there  be  phimosis  \yii\\  discharge  of  chancrous  pus  from  imder  the 
tightened  prepuce,  it  will  be  better  to  sUt  this  up,  so  as  to  expose  and  freely 
cauterise  the  subjacent  chancres.  If  the  cut  edges  of  the  prepuce  become 
inoculated,  they  must  also  be  caviterised  freely  and  early. 

If  the  chancres  be  situated  round  the  orifice  of  an  elongated  and  tight 
prepuce,  circumcision  is  the  best  means  of  removing  the  disease  and  the 
inconvenience  at  the  same  time.  The  cut  surface,  however,  "will  always 
become  infected,  and  require  to  be  freely  cauterised  with  nitric  acid. 

After  the  slough  produced  by  the  caustic  has  separated,  the  surface  may 
begin  to  granulate  healthily  at  once,  requiring  but  simple  dressings  ;  but  in 
the  majority  of  cases  it  -will  continue  in  a  somewhat  rmhealthy  condition, 
demanding  special  topical  applications  to  cause  it  to  cicatrise  soimdly.  If  it 
be  weak  and  fungating,  an  astringent  lotion,  such  as  the  following,  will  be 
found  most  useful: — R  Tannin,  9j  ;  Tinct.  lavandulse  comp.  5ij  ;  Vini 
rubri,  §iv.  Ft.  lotio.  Or  a  solution  of  sulphate  of  copper  may  be  appHed, 
and  the  sore  touched  from  time  to  time  with  the  nitrate  of  silver.  If  there  be 
induration  at  its  base,  the  black  or  yellow  wash  will  perhaps  be  found  the  best 
application  that  can  be  used. 

When  the  chancre  is  indurated  by  syphilis,  no  attempt  should  be  made  to 
bum  away  the  indurating  base  with  caustics,  as  it  "will  prove  imsuccessful,  the 
cause  of  the  induration  being  always  beyond  the  influence  of  the  caustic.  In 
these  cases,  the  best  local  appKcation  is  generally  the  black  wash. 

In  the  Phagedcenic  Chancre  a  different  management  is  required.  If  there  be 
much  irritability  about  the  sore,  the  nitric  acid  cannot  be  borne  ;  and  here  the 
best  application  is  an  opiate  lotion,  conjoined  perhajDS  with  small  quantities  of 
the  chloride  of  soda.  If  the  part  require  more  stimulation,  a  few  drops  of  the 
dilute  nitric  acid  may  advantageously  be  added  instead  of  the  chloride.  In 
these  cases,  however,  the  application  of  the  strong  nitiic  acid  may  often  be 
required  at  a  later  period  of  the  affection,  on  the  removal  of  the  local  irritation 
by  the  topical  employment  of  sedatives.  In  many  cases,  again,  the  local  in- 
flammatory action  is  best  removed  at  first  by  the  application  of  the  concentrated 
nitric  acid,  this  being  followed  by  opiate  lotions  or  emollient  poultices,  and  the 
caustic  being  re-applied  whenever  there  is  a  tendency  to  the  extension  of 
the  disease. 

In  Sknujhing  Chancre,  when  the  prepuce  is  greatly  tumefied,  in  a  state  of 
inflammatory  phimosis,  and  of  a  deep  red  or  purplish  colour,  -with  tlu-eatening 
of  extensive  gangrenous  action,  a  director  should  be  passed  between  it  and  the 
glans  penis,  and  the  swollen  prepuce  slit  up.  In  this  way  tension  is  removed, 
and  the  extension  of  the  sloughing  action  arrested.  Any  chancre  that  is  exposed 
must  then  be  freely  touched  "with  nitric  acid.  Should  the  parts  already  have 
fallen  into  a  state  of  gangrene,  emollient  and  antiseptic  a^jplications  will 
generally  be  found  to  agree  best :  yeast,  carrot,  opiate,  charcoal,  or  chlorinated 
poultices  should  be  employed,  the  sloughs  removed,  and  any  parts,  as  portions 
of  the  prepuce,  that  are  partially  destroyed  by  the  gangrenous  action,  slit  up, 
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so  as  to  remove  tension  and  lessen  inflammation.  In  cases  of  inflammatoiy 
sloughing  of  the  penis,  the  hsemorrhage,  that  occasionally  results  from  some  of 
the  blood-vessels  of  the  organ  being  opened  by  tliis  action,  may,  if  moderate, 
be  looked  upon  as  highly  beneficial,  inasmuch  as  it  is  often  followed  by  an 
arrest  of  the  morbid  process.  If,  however,  it  occur  to  an  alarming  extent,  the 
patient  should  be  put  under  chlorofoi-m  and  the  actual  cautery  freely  applied. 
This  not  only  stops  the  bleeding,  but  arrests  the  progress  of  the  sloughing  action. 
When  once  the  chancre  is  healthily  graniilating,  it  must  be  dressed  in  the  same 
way  as  any  common  ulcer. 

In  using  lotions  to  any  form  of  chancre,  care  should  always  be  taken  to  keep 
a  piece  of  lint  soaked  in  the  fluid  constantly  applied  between  the  prepuce  and 
the  glans,  and,  in  women,  between  the  opposite  labia  ;  for,  unless  this  be  done, 
the  contact  of  the  diseased  and  inflamed  mucous  surfaces  with  one  another  will 
tend  to  keep  up  irritation  and  morbid  action. 

Constitutional  Treatment. — The  Simple,  Soft,  or  Excoriated  Chancre  will  readily 
heal  under  non-mercurial  treatment ;  but,  contrary  to  the  opinion  of  many 
Surgeons  of  the  present  day,  I  consider  it  much  safer  to  put  the  patient  upon  a 
mild  course  of  the  iodide  of  mercury. 

The  constitutional  treatment  of  Phagedcenic  Chancre  must  be  directed  bji 
general  medical  principles ;  rest  in  bed,  a  mild  diet,  the  administration  of 
salines  and  opiates,  in  those  cafses  in  which  there  is  inflammation  and  irritation 
conjoined  ;  whilst  in  those  in  which  there  is  a  debilitated  or  cachectic  condition, 
tonics,  such  as  bark  or  iron,  with  good  food  and  stimulants,  may  be  required, 
together  with  opiates  to  allay  pain  and  to  procure  rest.  The  preparations  of 
iron,  especially  the  ammonio-citrate  and  potassio-tartrate,  either  alone  or  in 
combination  with  sarsaparilla,  are  especially  useful  in  these  cases.  In  the 
phagedsenic  chancre  mercury  is  seldom  admissible,  and  does  much  harm  if 
employed  to  check  any  syphilitic  taint  that  may  be  present  with  the  sore. 
Indeed,  it  is  the  indiscriminate  use  of  mercury  in  these  cases  that  has,  I  believe, 
brought  so  much  discredit  upon  this  remedy  in  venereal  diseases.  But,  although 
mercury  is  not  generally  admissible  in  phagedjenic  chancre,  yet,  in  that  form 
that  is  characterised  by  a  white  slough,  it  has  been  found  useful  by  Wallace, 
and  the  utUity  of  this  practice  I  can  confirm,  having  foimd  it  of  service  in 
some  of  the  more  rebellious  varieties  of  this  disease  ;  the  mineral  must,  how- 
ever, be  very  cautiously  administered,  and  in  but  small  doses. 

In  the  Gangrenous  or  Sloughing  Chancre,  the  constitutional  powers  of  the 
patient  will  be  found  to  be  broken,  and  his  general  health  depressed,  so  that 
depletory  measures  are  seldom  if  ever  reqiiired.  The  prepuce  should  be  slit  up, 
and  fi-ee  incisions  should  be  made  through  the  sloughing  textiu-es,  so  as  to  take 
down  aU  tension  ;  and  as  the  fever  subsides,  or  from  the  first  if  there  be  miich 
asthenia,  ammonia  and  bark,  good  nourishment,  and  abundant  stimulants,  will 
be  required  ;  eventually  the  patient's  strength  may  be  supported  by  iron  and 
quinine,  and  the  irritability  of  the  system  allayed  by  the  free  administration 
of  opium  ;  the  strong  nitric  acid  should  then  be  mopped  freely  over  the  parts, 
and  afterwards  charcoal  or  yeast  poultices  aj)plied  until  the  sloughs  have  sepa- 
rated. After  the  sexDaration  of  the  sloughs,  the  sore  mil  iisually  present  a  clean 
appearance,  the  granulations  cicatrising  rapidly.  It  often  hajipens  that,  when  a 
portion  only  of  the  prepuce  has  been  destroyed,  the  upper  part  being  perforated, 
and  the  preputial  orifice  with  the  under  part  hangmg  do\ATi  under  the  glans,  the 
part  thus  projecting  may  be  snipped  off  Math  advantage,  and  the  organ  thus 
moulded  into  a  better  shape. 

After  a  chancre  has  been  healed  in  one  or  other  of  tliese  ways,  we  must 
endeavoxir,  by  the  general  improvement  of  the  patient's  health,  to  prevent  or 
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alleviate  the  manifestation  of  syphilis,  shouhl  that  malady  have  heen  contractetl 
at  the  time  of  contagion.  This  is  usually  best  done  by  putting  him  on  a  course 
of  sarsaparilla  with  the  mineral  acids,  and  by  scrupulous  attention  for  some 
months  to  his  habits  of  life.  The  syphilitic  poison  may  linger  for  a  great  length 
of  time  in  the  system,  not  declarmg  itself  by  any  overt  manifestations  so  long 
as  the  health  continues  good  ;  but,  if  the  patient  fall  into  a  debilitated  state, 
even  though  some  years  have  elapsed,  showing  itself  by  some  of  its  local  effects.- 

CONSECUTIVE  SYMPTOMS  OF  THE  LOCAL  CONTAGIOUS 

ULCER. 

Chancres  are  not  unfrequently  followed  by  a  series  of  affections  which  may 
be  termed  consecutive,  depending  as  they  do  upon  the  primary  disease,  but  being 
local  in  theii-  chai-acter,  and  presenting  no  evidence  of  constitutional  infection. 
These  consecutive  sjnnptoms  are  three  in  number  :  viz..  Contraction  of  the 
Chancrons  Cicatrix,  Bubo,  and  Warts. 

CoNTiLvcTED  Cicatrices. — Most  excoriated  chancres  are  healed  without  any 
cicatrix  or  other  trace  of  them  being  left ;  but,  in  the  phagedsenic  and  the 
sloughing  chancres,  there  is  always  loss  of  substance,  often  to  a  considerable 
extent,  and  consequently  a  depressed  scar.  But  in  addition  to  these  thicken- 
ings, one  of  another  kind  may  take  place.  The  situations  of  all  venereal  ulcers 
should  be  watched  for  some  time,  however  readily  the  sore  may  have  healed  ; 
lest,  the  syphilitic  virus  having  been  introduced  with  the  local  initant,  in- 
duration should  commence  at  the  point  of  contagion,  when  the  time  of  incu- 
bation or  inactivity  of  the  virus  after  its  introduction  has  elapsed.  Thus,  a 
month  or  six  weeks  should  pass  away  alter  the  suspicious  connection,  before 
the  Surgeon  pronounces  the  patient  free  of  general  syphilis. 

BoBO. — By  bulx)  is  meant  an  inflammatory  enlargement  of  the  lymphatic 
glands  which  receive  the  lymphatic  vessels  supplied  to  the  inoculated  siu'face. 
A  bubo,  though  generally  produced  in  the  groin  by  absorption  of  iiTitating 
matter  from  chancres  on  the  penis,  may  occur  elsewhere  ;  as,  for  instance,  in 
the  axilla,  in  cases  of  chancre  on  the  finger  ;  in  the  submaxillaiy  region,  if  the 
disease  occur  on  the  lip.  The  enlargements  of  the  ing-uinal  or  other  lymphatic 
glands  that  occur  in  cases  of  venereal  chancre,  are  caused  by  several  kinds  of 
irritation.  The  glands  may  be  irritated  by  concomitant  inflammatory  action 
about  the  penis,  as  when  balanitis  or  phimosis  are  present ;  or  they  may  be 
enlarged  from  the  simple  excitement  of  the  parts,  especially  in  strumous  and 
debilitated  subjects.  In  these  cases  the  bubo  is  termed  Sympathetic,  and  the 
affection  must  be  considered  as  a  simple,  irritation  and  inflammation  of  the 
inguinal  glands,  which  may  speedUy  subside  imder  proper  antij)hlogistic  treat- 
ment of  a  mild  kind,  although  in  many  cases  suppuration  eventually  takes 
place,  constituting,  in  fact,  a  simple  glandular  abscess,  presenting  nothing  in 
any  way  specific.  Indeed,  it  scarcely  ever  happens  that  a  chancre  has  existed 
for  some  days  without  the  lymphatic  glands  in  the  groin  becoming  enlarged 
and  somewhat  inditrated,  especially  those  that  lie  parallel  to  Poupart's  ligament, 
their  enlargement  being  attended  with  a  degree  of  stiffness  and  dragging  j^ain. 
The  liability  to  this  irritation  and  inflammation  of  the  glands  in  the  groin  is 
greatly  increased  by  the  patient  walking  about  or  otherwise  exerting  himself. 
But  I  do  not  think  that  causes  such  as  these  influence  the  occurrence  of  the 
other  and  more  serious  affection  of  the  lymphatic  glands  ;  namely,  the  virulent 
hibo,  which  appears  to  originate  from  direct  absorption  of  the  chancrous  pus, 
without  the  interference  of  any  external  agency.  When  once  the  glands  in  the 
groin  have  become  virulently  irritated,  it  is  extremely  difficult,  if  not  impos- 
sible, to  prevent  suppuration  from  taking  place.    Most  usually  only  one  or  two 
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glands  suppurate,  although  several  may  be  enlarged  ;  and  very  commonly  the 
disease  is  confined  to  one  groin  only,  though  both  may  be  affected,  more  par- 
ticularly if  the  chancre  be  situated  upon  the  fr£enum.  The  suppuration  may 
be  limited  to  the  gland  immediately  afTected,  or  it  may  extend  into  the  sur- 
rounding areolar  tissue,  or  even  be  chiefly  confined  to  this. 

The  true  specific  via-ulent  bubo  is  essentially  produced  by  the  absorption  and 
deposit  of  the  venereal  virus  in  the  substance  of  the  gland,  the  tissue  of  which 
becomes  poisoned  ;  so  that  we  may  consider  with  Ricord  that  a  virulent  bubo 
is,  properly  speaking,  a  chancre  of  an  absorbent  gland,  differing  only  in  seat 
from  that  which  is  situated  upon  the  sm-face  of  the  body.  Ricord  has  observed, 
and  I  have  often  had  an  opportunity  of  testing  the  correctness  of  this  obser- 
vation, that  the  pus  of  a  virulent  bubo  is  as  readily  iiioculable  as  that  of  an 
ordinary  chancre.  This  kind  of  bubo,  then,  may  be  considered  as  a  specific 
abscess  of  the  absorbent  glands  and  surrounding  areolar  tissue.  It  runs  the 
ordinary  coui'se  of  an  acute  abscess,  often  undermines  the  skin  to  a  considerable 
extent,  with  much  red  or  purple  discoloration,  and,  when  it  has  burst  or  been 
opened  presents  a  ragged  sloughy-looking  cavity,  having  an  unhealthy  appear- 
ance ;  it  most  usually  occurs  about  the  second  or  third  week  after  the  first 
appearance  of  the  chancre,  biit  may  happen  at  an  earlier  or  at  a  later  period, 
even  after  the  chancre  itself  has  healed. 

Primary  Bubo. — The  French  Surgeons  have  described  a  form  of  bubo  that 
they  call  bubon  d'emblee  or  primary  bubo ;  this  is  said  to  occur  from  the  direct 
absorption  of  the  chancrous  matter,  without  the  previous  formation  of  a 
chancre.  Scarcely  any  satisfactory  proof,  however,  has  been  given  of  the  exist- 
ence of  such  a  bubo.  It  frequently  happens  that  small  excoriated  chancres  heal 
in  a  few  days,  before  which  time,  however,  the  inguinal  glands  have  become 
irritated  and  enlarged  ;  and,  as  the  enlargement  of  the  glands  goes  on  after  the 
healing  of  the  chancre,  a  bubo  may  be  formed  when  all  trace  of  its  primary 
source  has  entirely  disappeared. 

This  primary  bubo  has  fallen  under  my  observation  in  one  case  only.  Until 
that  occm-red,  I  doubted  its  existence  ;  and  I  am  not  yet  fiilly  convinced  that 
this  suggested  mode  of  origin  is  the  true  one.  In  the  case  referred  to,  a  young 
man  applied  to  me  with  a  rather  large  abscess  in  the  groin,  for  which  I  sent 
him  iato  the  Hospital.  On  beiag  questioned,  he  denied  ever  having  had  any 
venereal  disease,  though  he  admitted  having  had  intercourse  with  a  woman  of 
the  town.  On  examining  the  penis,  no  chancre,  abrasion,  or  cicatrix  could  be 
discerned.  The  abscess  was  opened,  and  two  ounces  of  rather  bloody  and  very 
thick  pus  were  let  out ;  no  enlarged  glands  could  be  seen.  For  the  sake  of 
experiment  the  pus  was  inoculated  into  the  left  thigh,  and  two  distinct  and 
well-marked  pustules  were  produced.  That  such  an  efi'ect  can  be  obtained  by 
matter  of  very  irritable  character  without  any  venereal  origin,  is  shown  by  the 
experiments  of  several  Surgeons  who  have  succeeded  in  inoculating  matter 
from  itch  and  ecthymatous  pustules  ;  hence  it  must  not  be  concluded  in  this 
case  that  the  bubo  was  consequent  on  the  direct  absorption  of  venereal  matter 
along  the  lymphatics. 

Creeping  Bubo. — In  some  cases  the  bubo,  as  has  been  well  shown  by  Solly, 
assumes  a  tendency  to  creep  or  spread  over  the  neighboming  integument, 
extending  in  this  way  to  a  considerable  distance  down  the  thigh,  upon  the 
abdomen,  or  over  the  ilium.  This  creeping  bubo  is  characterised  by  the  peculiar 
semicircular  or  horse-shoe  shape  that  the  sore  assumes,  and  by  its  tendency  to 
cicatrise  by  one  margin,  whilst  it  slowly  extends  by  the  other ;  the  cicatrix 
always  being  tliin,  blue,  and  weak,  closely  resembling  that  of  a  burn. 

After  a  bubo  has  disappeared,  a  good  deal  of  induration  may  be  left  in  the 
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glands  of  the  groin,  together  perhaps  with  matting  of  the  surrounding  areolar 
tissue  ;  and  tliis  induration  may  continue  for  yeai-s,  or  even  for  the  remainder 
of  life. 

The  Treatment  of  buho  consists,  in  the  first  instance,  in  endeavouring  to 
prevent  the  occurrence  of  suppuration  ;  and,  should  this  take  place,  in  letting 
out  the  matter  and  closing  the  wound  which  results. 

The  Preventive  Treatment  of  bubo  is  of  considerable  moment ;  for,  if  suppu- 
ration take  place,  a  tedious  result  will  often  be  entailed  on  the  patient.  It 
consists  essentially  in  perfect  rest  of  the  part,  and  the  application  of  leeches 
and  of  cold  lead  poultices.  In  reference  to  the  application  of  leeches,  there 
is  a  practical  point  of  considerable  importance  that  requires  attention — viz., 
that  the  leech-bites  may  become  infected  by  the  chancrous  pus,  and  thus 
converted  into  a  number  of  new  chancres.  This  accident  is  best  guarded 
against  by  covering  the  bites  with  collodion  and  plaister. 

If  there  be  not  much  inflammatory  action  about  the  bubo,  but  this  be 
indolent  and  chronic,  the  application  of  blisters,  of  discutient  plasters,  or  of  the 
tincture  of  iodine,  is  occasionally  useful.  A  plan  of  discutient  treatment 
recommended  by  a  French  army-surgeon,  Malplaquet,  I  have  found  very 
serviceable  in  several  cases.  It  consists  in  applying  a  blister  about  as  large  as 
a  haK-crown  over  the  surface  of  the  inflamed  gland,  and  dressing  the  raw 
surface  produced  by  it  with  a  piece  of  lint  soaked  in  a  saturated  solution  of  the 
bichloride  of  mercury  for  a  couple  of  hours,  when  a  white  eschar  will  have 
formed  ;  a  cold  poultice  should  then  be  applied,  and  continued  until  all  excited 
action  has  gone  down. 

If,  notwithstanding  our  endeavours  to  prevent  suppuration,  matter  form 
within  or  around  the  gland,  as  evinced  by  the  swelling  becoming  soft,  boggy, 
and  inflamed,  it  should  be  freely  opened  by  either  a  horizontal  or  a  vertical 
incision,  whichever  will  give  the  readiest  outlet  to  the  pus.  If  the  integuments 
be  much  thinned,  undermined,  and  of  a  bluish  colour,  I  prefer  making  the 
opening  with  potassa  fusa,  as  it  destroys  those  unhealthy  tissues  wliich  would 
otherwise  interfere  with  the  cicatrisation  of  the  wound.  The  cavity  that  is  now 
exposed  presents  a  chancrous  appearance,  being  irregular  and  sloughy,  with 
elevated  and  angry  red  edges.  This  should  be  dressed  with  the  aromatic  wine 
and  tannin  lotion  (p.  585).  If  we  find  that  the  character  of  the  sore  does  not 
improve,  the  potassa  fusa  should  be  freely  applied  to  its  surface  and  edges,  and 
after  the  sloiighs  have  separated,  the  granulations  may  be  dusted  with  red  pre- 
cipitate powder ;  the  cicatrisation  wiU  in  many  cases  be  much  facUitated  by  the 
application  of  a  compress  with  a  spica  bandage,  and  by  keeping  the  patient  at  rest. 
Not  imfrequently  the  healing  of  the  sore  is  interfered  with  by  the  overhanging 
of  the  undermined  edges  ;  these  may  occasionally  be  made  to  retract  by  being 
freely  rubbed  with  the  nitrate  of  silver.  If  this  do  not  succeed,  it  may 
be  necessary  to  pare  them  ofl"  with  a  knife  or  scissors,  or  to  destroy  them  with 
potassa  fusa  ;  the  sore  should  then  be  dressed  from  the  bottom,  and  treated  on 
general  principles.  Sometimes  sloughing  action  is  set  up  in  the  open  bubo, 
and  then  extensive  destruction  of  tissue  may  ensue,  and  even  fatal  hemorrhage 
from  the  femoral  artery  has  been  known  to  occur.  If  there  be  signs  of  syphilis 
concomitant  with  this  local  bubo,  such  as  several  indurated  glands,  or  rash 
upon  the  skin,  it  is  as  necessary  to  employ  the  continuous  administration  of 
mercury  to  cure  the  latter  disease,  as  if  the  local  affection  were  not  present. 

Venkreal  Warts. — Various  forms  of  warts  occur  independently  of  any 
constitutional  aff"ection,  from  simple  continued  irritation  of  the  muco-cutaneous 
surfaces.  They  commonly  occur  on  the  prepuce  or  glans,  and  are  especially  apt 
to  be  situated  in  the  angle  between  these  parts  ;  they  are  of  a  bright-red  colour, 
very  vascular,  and,  if  left  ■without  interference,  may  increase  immensely  in  size 
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and  number,  distending  tlie  prepuce,  and  giving  a  clubbed  appearance  to  the 
penis  ;  there  is  always  phimosis  attending  them,  and  the  tension  of  the  prepuce 
may  be  such,  that  ulceration  occasionally  takes  place  in  it,  giving  rise  to  a  pro- 
trusion of  these  growths  through  an  apertiu-e  in  its  side.  These  warts  are 
occasionally  met  with  in.  the  vagina,  forming  large,  irregular,  cauliflower-looking 
masses.  The  Treatment  consists  ia  snipping  and  paiing  them  off  with  scissoi-s, 
and  afterwards  touching  the  parts  from  wliich  they  spring  with  nitrate  of 
silver,  to  prevent  their  recurrence.  In  order  to  do  this  eflectually,  it  is  neces- 
sary to  lay  open  the  prepuce  in  all  those  cases  in  which  the  glans  cannot  be 
fi-eely  exposed  by  drawing  this  back. 

II.— SYPHILIS,  OR  CONSTITUTIONAL  VENEREAL  DISEASE. 

Syphilis  is  a  specific  disease,  transmissible  (1)  by  the  contact  of  its  ovm. 
specific  pus  with  a  tender,  or,  at  least,  an  abraded  surface  ;  (2)  by  inoculation 
into  the  system  through  the  medium  of  the  secretions  ;  or  (3)  by  hereditary 
taint  imder  certain  special  conditions.  It  manifests  itself  not  so  much  by  the 
occurrence  of  any  one  special  affection,  as  by  the  tendency  it  occasions  to  the 
development  of  inflammation  in  various  tissues  and  organs,  and  by  the  peculiar 
impress  that  it  communicates  to  the  form  and  course  of  the  inflammatory 
affections  it  induces. 

The  early  and  more  common  consequences  of  this  affection  have  long  been 
called  'primary  and  secondary  syphilis.  These  terms  are  ill  suited  to  our  present 
knowledge  of  syphilis,  for  it  is  now  established  that  the  induration  at  the  point 
of  contagion  and  the  enlargement  of  the  neighboiu-hig  lymphatic  glands  are  as 
much  a  part  of  the  disease  as  are  the  eruptions  of  the  skin  and  mucous  mem- 
branes ;  which,  in  the  great  majority  of  cases,  shortly  follow  the  appearance  of 
the  former.  But,  as  they  have  the  sanction  of  custom,  they  may  be  employed  to 
indicate  the  different  phenomena  of  the  disease.  Thus,  Primary  Sijpliilis  is  used 
to  denote  the  indm-ation  and  ulceration  that  take  place  at  the  j)oint  of  contagion, 
and  the  indolent  enlargement  of  the  nearest  group  of  the  lymphatic  glands. 
Secondary  Syphilis  denotes  the  various  eruptions  of  the  skin  and  mucous  mem- 
branes, and  the  inflammation  of  the  eye  and  the  periosteum,  which  take  place 
in  the  first  two  years  after  contagion,  but  may  return  by  relapses  of  the  disease 
after  much  longer  periods.  Lastly,  the  term  Tertiary  Syphilis  includes  peculiar 
consequences  of  syphilis  that  appear  in  a  small  proportion  only  of  those 
infected,  and  which  aflfect  the  body,  especially  the  viscera,  with  processes  of  a 
slow  inflammatory  character,  that  are  seldom  set  in  action  ruitO.  the  ordinary 
coui'se  of  the  disease  has  terminated. 

Syphilis  may,  then,  be  regarded  as  presenting  two  orders  of  symptoms,  the 
local  and  the  constitutional.  The  Local  or  Primary  sjonptoms  occur  only  on 
the  part  to  wliich  the  virus  is  immediately  applied,  and  are  the  consequences  of 
the  introduction  of  the  poison  at  the  point  of  inoculation.  The  Gonstitiitioiial  or 
Secondary  symptoms  are  the  residts  of  the  absorption  of  the  poison  into  the 
-economy,  whereby  most  of  the  tissues  and  many  of  the  organs  of  the  body  are 
affected ;  they  are  capable  of  hereditary  propagation,  and,  in  certain  circum- 
stances, of  transmission  through  the  secretions. 

It  would  be  altogether  foreign  to  the  scope  of  this  work  were  I  to  enter  into 
■the  very  curious  and  interesting  question  as  to  the  origin  of  syphilis,  a  subject 
that  admits  of  much  dispute,  and  which  has  been  keenly  argued.  After  an 
attentive  examination  of  it,  I  thinlc  there  can  be  little  doubt  that  syijlulis  was 
either  introduced  into  Europe,  or  originated  there  de  novo,  towards  the  end  of 
the  fifteenth  century.  There  is  no  mention  made  by  the  medical  Avriters,  liis- 
torians,  or  poets  of  antiquity  of  any  contagious  disease  arisuig  from  sexual 
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intercourse  affecting  the  genital  organs,  and  followed  by  constitutional  symp- 
toms. The  disease,  when  it  first  attracted  public  attention  at  the  close  of  the 
fifteenth  century,  was  looked  upon  as  a  new  and  previously  unknown  affection. 
It  was  supposed  to  be  infectious  as  well  as  contagious,  and  its  treatment  was 
not  undei-stood.  Tliis  would  scarcely  have  been  the  case  had  it  been  previously 
known  by  personal  observation,  or  even  by  tradition,  to  those  then  living.  If 
it  had  previously  existed  in  the  old  world  in  a  mild  or  modified  form,  different 
from  what  we  now  observe,  it  is  certain  that  about  this  time  it  suddenly 
assumed  great  intensity,  all  its  symptoms  being  aggravated  in  a  remarkable 
and  fearful  maimer,  presenting  characters  wliich  had  not  been  previously 
alluded  to,  but  which  have  often  been  reproduced  in  modem  times  ;  as,  for 
instance,  in  those  severe  forms  that  were  observed  in  the  British  armies  during 
the  Peninsular  war,  and,  according  to  Larrey,  among  the  French  trooj)s  during 
Napoleon's  German  campaigns. 

TRANSMISSIBILITY  OF  SYPHILIS. — That  syphilis  can  be  commimicated  through 
the  contact  of  its  specific  pus  with  an  abraded  or  tender  surface,  is  fully  esta- 
blished ;  but  the  question  as  to  the  contagiousness  of  secondary  syphilitic 
discharges,  or  of  the  secretions  of  individuals  labouring  under  constitutional 
syphilis,  is  one  that  is  stUl  in  an  unsettled  state  ;  and,  before  it  can  be 
settled,  very  extended  and  accurate  observation  is  required  for  the  elimination 
of  those  sources  of  error,  which  are  inseparable  from  an  inquiry  in  which  the 
morality  of  patients  often  constitutes  an  important  element  in  the  investi- 
gations. .  The  following  appear  to  me  to  be  the  chief  points  that  may  be  looked 
upon  as  decided  with  tolerable  certainty,  though  many  of  them  are  still 
subjects  of  controversy. 

Constitutional  syphilis  is  contagious ;  that  is  to  say,  it  is  communicable 
from  one  individual  to  another  through  the  medium  of  the  discharge  of  one  of 
the  sores  that  may  form  during  its  continuance.  The  fluids  which  by  direct 
experiment  are  proved  to  contain  the  virus  in  a  communicable  form  are  the 
secretions  of  all  the  early  syphilitic  eruptions  ;  of  these,  the  most  common  are 
the  thin  discharge  of  mucous  tubercles,  or  of  the  initial  ulcer.  The  blood 
itself,  in  more  than  one  instance,  has  been  inoculated  with  success.  Professor 
Pellizari,  of  Florence,  inoculated  a  young  Surgeon,  Dr.  Bargioni,  on  the  6th 
of  February,  1860,  with  blood  taken  from  the  vein  of  a  woman  suffering 
from  syphilitic  eruptions.  The  site  of  the  inoculation,  which  was  carefully 
protected  by  a  watch  glass  cover,  remained  quiet  for  twenty-five  days  ;  then 
a  papula  developed,  which  in  forty-four  days  became  an  ulcer  with  hard  base. 
On  the  sixty-fifth  day  after  inocidation,  a  roseola  broke  out  on  the  trunk. 
Some  uncertainty  still  exists  as  to  whether  the  natural  secretions  of  syphilitic 
persons  are  contagious  of  themselves,  or  become  so  by  admixture  with  the  blood 
or  the  discharge  of  syphilitic  affections.  The  saliva,  the  milk,  and  the  semen 
have  been  variously  accused  of  this  power.  Syphilis  is  hereditarily  transmissible 
from  parent  to  offspring ;  it  is  said  to  be  commimicable  to  the  female  by 
impregnation  by  a  diseased  male,  and  even  tlu-ough  the  medium  of  the  semen 
without  impregnation.  It  is  also  believed  by  some  to  be  communicable  to  the 
mother  from  a  diseased  foetus  in  utero,  the  parent  being  thus  poisoned  through 
her  own  offspring.  There  are  certain  rare  cases  in  which  it  has  been  commu- 
nicated from  nurses  to  children,  and  vice  versd,  in  the  act  of  suckling,  through 
the  medium  of  sores  or  mucous  tubercles  on  the  nipple  or  mouth,  and  possibly 
through  the  secretions.  And  there  occasionally  occur  cases  in  which  the  male 
is  infected  by  the  diseased  secretions  of  a  syphilitic  female  during  sexual  inter- 
course, without  there  being  any  local  sore  through  wliich  the  poison  can 
proved  to  be  conveyed  into  the  system. 
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Ought  a  man  affected  by  constitutional  syphilis  to  marry?  is  a  question 
that  is  frequently  put  to  the  Surgeon,  and  one  to  which  it  is  by  no 
means  easy  to  give  a  direct  and  immediate  answer.  That  a  man  labouring 
under  constitutional  syphilis  is  liable  to  infect  a  healthy  woman,  either  directly 
or  through  the  medium  of  her  fa3tus,  or  to  become  the  progenitor  of  syphilised 
children,  there  can  be  no  doubt ;  but  that  he  will  necessarily  do  so,  is  certainly 
not  the  case.  In  answering  the  difficult  question  that  is  thus  frequently  raised, 
the  Surgeon  must  be  very  cautious  ;  he  must  bear  in  mind  that  the  health  and 
happiness  of  a  woman  and  the  future  of  a  family  are  often  dependent  on  his 
reply  ;  and  that,  should  he  give  his  consent  to  the  union  and  evil  consequences 
follow,  the  whole  responsibility  wiU  be  thrown  upon  him.  I  think  that  it  may 
be  stated  generally,  that  no  man  ought  to  marry  for  at  lea.st  twelve  months 
after  the  first  development  of  constitutional  syphilis,  even  though  aU  local 
signs  of  the  disease  have  disappeared,  and  that  he  ought  not  to  do  so  whilst  any 
local  manifestations  of  the  disease  are  developing  themselves,  whatever  time  has 
elapsed  since  the  commencement  of  the  attack.  But,  althoiigh  I  believe  that  it  is 
safer  to  follow  these  general  rules,  yet  I  have  seen  so  many  cases  in  which 
marriage  has  been  contracted  by  men  still  suffering  from  occasional  manifesta- 
tions of  the  slighter  forms  of  constitutional  syphilis,  and  yet  no  evil  conse- 
quences have  been  entailed  either  in  wife  or  children,  that,  although  it  may  be 
safer,  yet  it  cannot  be  absolutely  necessary  to  adhere  closely  to  the  advice  just 
given.  I  know  instances  in  which  men  who  had  contracted  syphilis  before 
marriage,  and  had  been  imperfectly  cured — having  for  many  years  (ten,  fifteen, 
or  even  twenty)  occasional  outbreaks  of  cutaneous  syphilides,  sarcocele,  gum- 
mata,  and  other  varieties  of  the  advanced  forms  of  the  disease — have  been  the 
parents  of  perfectly  healthy  children,  and  have  never  infected  their  wives. 

It  is  tolerably  well  established  that  syphilis  is  occasionally  communicated 
with  other  affections.  The  matter  of  local  chancre  may  thus  be  contami- 
nated with  the  syphilitic  virus,  if  the  two  affections  be  present  in  the  same 
person.  Syphilis  has  also  been  spread  widely  among  young  children  by 
vaccinating  them  with  lymph  from  a  syphilitic  child.  One  of  the  most  un- 
questionable of  these  accidents  is  that  which  occurred  in  the  Subapennine  valley 
of  Eivalta  in  Piedmont,  in  1861.  Dr.  Pacchiotti,  of  Turia,  who  was  employed 
by  the  Italian  government  to  report  on  the  attack,  has  published  an  accoimt  of 
it.  The  facts  are  shortly  these.  In  May,  1861,  an  apparently  healthy  child, 
named  Chiabrera,  was  vaccinated  at  Eivalta  with  lymph  sent  from  Acqui  for 
the  purpose.  Ten  days  after  this  vaccination — on  June  7th — forty-six.  healthy 
children  were  vaccinated  at  one  sitting  from  this  child.  Again,  on  the 
12th  June,  seventeen  other  healthy  children  were  vaccinated  from  one  of 
the  forty-six.  Thirty-nine  of  the  first  series  of  forty-six,  and  seven  of  the 
second  series  of  seventeen,  received  syphilis  mth  the  vaccine  disease, 
making  a  total  of  forty-six  out  of  sixty-three  children  in  a  mountain  village 
simultaneously  inoculated  with  syphilis.  Some  months  elapsed  before  the 
vaccination  was  suspected  to  have  been  the  source  of  the  children's  bad  health. 
By  the  7th  October,  when  attention  was  drawn  to  this  spreading  disease,  six  of 
the  forty-six  sypliilised  children  had  died  without  receiving  any  ti-eatment, 
fourteen  were  recovering,  and  three  were  in  a  precaiious  condition.  Twenty- 
three  were  dispersed  through  the  country,  and  their  condition  was  imknown 
until  further  researches  traced  them  out.  In  addition  to  the  children,  twenty' 
women  suckling  them  were  inoculated  with  syphilis  from  the  children  ;  through 
the  mothers,  the  disease  had  reached'some  of  the  husbands  and  even  the  elder 
children  of  the  different  families. 

Progkess. — The  consequences  of  contagion  axe  not  immediately  manifested. 
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The  time  that  inten-^eues  between  inoculation  and  activity  of  the  poison  is 
called  the  incubation  period.  It  may  be  occupied  in  three  ways.  If  the 
vehicle  containing  the  virus  be  of  a  non-irritating  character,  the  broken  surface 
heals,  and  all  trace  of  the  inoculation  disappears  imtil  the  incubation  is  com- 
pleted ;  or,  as  the  vehicle  of  the  \'irus  is  often  pus  or  discharge  of  an  ii-ritable 
kind,  it  may  cause  immediate  inflammatory  action  at  the  point  of  inoculation. 
This  irritation  subsides  in  a  short  time,  and  the  part  then  remains  quiet  until 
the  incubation  is  complete,  when  the  syphiHtic  poison  betrays  its  presence 
by  characteristic  phenomena.  An  experiment  of  Vidal's  illustrates  tliis  :  he 
inoculated  the  matter  of  a  pustular  syphilitic  eruption  on  the  arm  of  a  medical 
student,  which  produced  a  pustule  in  a  couple  of  days  ;  this  healed  over  in 
about  a  fortnight,  and  the  experiment  was  supposed  to  have  failed  imtil  the 
thirty-fifth  day  ;  action  then  recommenced  by  the  development  of  a  papule, 
which  subsequently  ulcerated,  and  general  syphilis  followed  in  due  course.  If 
the  s}-philitic  viras  be  carried  in  the  pus  of  a  local  contagious  chancre,  the  time 
of  incubation  is  often  occupied  by  the  course  of  a  chancre,  which  may  or  may 
not  have  healed  over  when  the  syphilitic  poison  begins  its  action.  This  series 
of  events,  first  a  suppurating  contagious  sore,  and  then  induration  forming  ia 
the  base  of  the  sore,  or  in  its  scar  if  the  sore  have  already  healed,  is  perhaps 
almost  as  common  as  the  inoculation  of  syphilis  unaccompanied  by  immediate 
local  irritation ;  but  the  two  morbid  actions  have  no  connection  with  each  other, 
and  are  only  accidentally  co-existent. 

The  length  of  this  time  of  inactivity  varies  in  different  persons  ;  its  common 
length  is  twenty-five  days.  The  shortest  laiown  period  before  the  poison  began 
to  reveal  its  presence  has  been  ten  days,  and  the  longest  forty-six  days. 
When  the  time  of  active  progress  has  arrived,  the  point  of  contagion  becomes 
an  elevated  hard  copper-coloured  spot,  which  sometimes  ulcerates,  and  if 
irritated  does  so  freely,  forming  the  indurated  or  Hunterian  chancre.  Not 
unfrequently  the  surface  scarcely  ulcerates,  but  is  simply  eroded  ;  and  even 
erosion  may  be  wanting,  in  which  case  the  only  change  on  the  surface  is  simple 
desquamation  of  the  cuticle. 

The  Indurated  or  True  Hunterian  Chancre,  as  it  is  termed,  is  not  by 
any  means  so  frequently  met  with  as  the  other  manifestations  of  syphilitic 
inoculation.  The  great  characteristic  of  this  form  of  venereal  ulcer  is  the 
induration  of  its  edges  and  base  ;  and  this  character  is  met  with  from  the  very 
first.  Any  ulcer,  but  more  especially  the  chancrous  excoriation,  may  during 
its  progress  become  indurated  from  undue  stimulation,  or  from  being  otherwise 
improperly  inflamed  ;  but  the  Hunterian  chancre  is  indurated  from  the  very 
first,  and  continues  so  throughout.  This  induration  of  the  base  is  the  result  of 
a  peculiar  plastic  effusion,  which,  though  it  microscopically  and  chemically 
resemble  ordinary  healthy  IjTnph,  yet  very  distinctly  differs  from  it  in  its  vital 
characters.  Besides  the  presence  of  this  induration,  the  Himterian  chancre  is 
characterised  by  its  circiilar  shape,  its  elevation  above  the  surrounding  parts, 
and  the  very  adherent  grey  slough  that  covers  its  surface.  It  is  usually  seated 
on  the  glans  ;  but  not  unfrequently  on  the  skin  of  the  prepuce,  or  of  the 
root  of  the  penis.  In  this  form  of  chancre  there  is  almost  invariably  enlarge- 
ment of  the  lymphatic  glands  in  the  groin. 

Seat  and  Number.  The  indurated  primary  tdcers  of  syphilis  are  most 
frequent  on  the  genitals,  but  not  so  exclusively  limited  to  those  parts  as 
are  local  venereal  sores,  because  syphUis  is  comnmnicated  in  various  ways 
besides  that  of  sexual  intercom-se,  and  thus  may  appear  on  any  part  of  the 
body.  Foumier  found  that,  of  472  cases  of  inoculation  in  men,  314  were 
on  the  prepuce  and  glans  penis,  109  on  other  parts  of  the  male  organ,  12  only 
\0L.  f.  Q  q 
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on  the  mouth,  6  on  the  hands  and  fingers,  and  a  few  on  the  eyelids,  tonsil, 
and  navel. 

Syphilis  not  unlrequently  occm-s  amongst  Surgeons  and  accoucheurs  as  a 
consequence  of  inoculation  on  the  fingers,  during  the  dressing  of  a  venereal 
sore,  or  the  delivery  of  a  diseased  woman  ;  and  is  also  occasionally  met  with 
among  non-professional  people.  It  usually  appears  as  a  small  sore  by  the  side  of 
the  nail,  and  under  its  matrix,  with  much  swelling,  redness,  and  pain  ia  the 
finger,  which  becomes  bulbous  ;  paia  and  swelling  of  the  axillary  glands  soon 
follow.  If  the  nature  of  the  disease  be  not  recognised,  the  ulceration  will 
creep  round  the  tip  of  the  finger,  have  a  foul  and  sloughy  look,  with  exquisite 
tenderness,  and,  resisting  all  ordinary  treatment,  may  be  set  down  as  malignant ; 
on  which  supposition  the  amputation  of  the  finger  may  be  proposed  and  prac- 
tised. I  have  seen  at  least  four  cases  in  which  this  extreme  measure  has  been 
proposed,  but  in  which  a  timely  discovery  of  the  true  nature  of  the  affection 
caused  the  finger  to  be  saved. 

In  some  cases  of  disgusting  depravity,  chancres  are  met  with  at  the  margin 
of  the  anus  and  on  the  lips  and  tongue.  These  are  always  indurated  ;  and 
from  their  foul  surface,  hard  base,  and  persistent  character,  may  readily  be  mis- 
taken for  cancerous  affections.    Inoculation  will  always  test  this  point. 

Induration.  The  hardening  of  the  tissue  around  the  point  of  inoculation, 
varies  in  the  extent  to  which  it  is  developed.  It  is  best  developed  in  the  skin, 
where  it  takes  the  form  of  a  nodule  or  lump,  often  no  larger  than  a  split  pea, 
bxit  sometimes  as  large  as  a  walnut.  Now  and  then  on  the  thin  prepuce  it  is 
spread  widely  in  a  shallow  layer,  and  gives  the  foreskin  the  "  parchment  indu- 
ration "  of  Ricord.  This  induration  remains  for  some  time  around  the  point  of 
contagion,  usually  two  or  three  months,  though,  when  very  scantily  developed, 
it  may  vanish  in  a  fortnight  or  three  weeks.  Ultimately  it  always  disappears  ; 
though,  if  ii-ritated,  it  is  very  apt  to  break  down  into  obstinate  ulcers. 

It  is  maintaiued  by  many  Surgeons  of  great  authority,  that  induration  of  the 
site  of  contagion  is  by  no  means  a  constant  production.  The  number  of  cases 
where  induration  is  not  palpably  evident  is  very  small ;  and,  though  probably 
it  is  sometimes  wholly  wanting,  it  is  a  rare  exception  for  it  to  be  so. 

Much  induration  is  often  thought  to  produce  a  severe  course  of  syphilis,  and 
probably  this  is  generally  true  ;  though,  and  especially  when  treatment  is  early 
employed,  the  patient  often  escapes  all  subsequent  symptoms,  excej)t  a  few 
spots  on  the  skin  and  sore  thi'oat. 

Indolent  Enlargement  of  the  Lymphatic  Glands.  The  so-called  indolent  bubo  is 
the  next  change  to  follow  induration  of  the  point  of  contagion,  which  it  accom- 
panies or  very  closely  succeeds.  One  gland  enlarges  fu-st,  and  several  follow  ; 
they  remain  j)ainless  or  only  very  slightly  tender ;  the  skin  over  them  retains 
its  natural  colour  and  suppleness,  and  there  is  no  doughy  thickness,  as  in  the 
acute  suppurating  bubo.  In  this  state  the  glands,  nevertheless,  not  unfrequently 
suppurate,  and  an  abscess  forms  around  them.  This  accident  is  generally  set  up 
by  violent  exertion,  such  as  dancing,  riding,  and  the  like  ;  but  it  has  no  special 
significance — ^it  never  yields  a  specific  inoculable  jius  like  the  virulent  bubo  of 
the  local  chancre.  The  anatomical  change  in  the  glands  themselves  consists  in 
congestion  and  the  deposit  of  irregular  fibro-plastic  lymjDh,  which  produces 
their  increased  size.  If  the  point  of  contagion  be  seated  neai'  the  middle  line, 
at  the  frscnum  for  instance,  the  glands  in  both  groins  are  often  enlarged. 

In  weakly  persons,  the  glands  throughout  the  body  become  enlarged  ;  those 
at  the  back  of  the  neck,  especially,  are  very  commonly  enlai'ged  during  the 
time  of  the  eruption  on  the  skin,  and  those  of  the  axilla  and  oilier  parts  are 
sometimes  included  in  the  enlargement.   This  condition  of  the  glands  is  accom- 
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panied  by  a  great  increase  in  the  proportion  of  colourless  corpuscles  in  the  Mood  ; 
but  both  these  alterations  of  the  lymphatic  system  are  temporary,  and  disappear 
spontaneously  in  a  short  time. 

Treatment.— iocrtZ  Treatment,  while  of  much  value  in  the  non-syphilitic 
venereal  sore,  is  of  little  or  no  avail  in  the  disease  now  under  consideration  ; 
the  causes  of  the  local  manifestations  being  beyond  the  reach  of  any  direct 
application.  Tlie  treatment  must  be  directed  to  the  neutralisation  of  the  action 
of  the  poison,  and  its  removal  from  the  constitution,  by  remedies  given  so  as 
to  act  generally  on  the  system. 

The  Constitutional  Treatment  of  primary  syphilis  has  undergone  various 
changes  according  to  the  prevailing  doctrine  of  the  day.  It  had  been  decided 
by  the  Siu-geons  of  the  last  and  early  part  of  this  century,  that  mercury  acted  as 
a  specific  against  the  sj^philitic  poison.  This  doctrine  was  so  firmly  established, 
that  Hunter,  and  many  of  the  great  Surgeons  of  his  school,  looked  on  the 
curability  of  a  sore  Avithout  mercury  as  a  proof  that  it  was  not  syphilitic. 

About  the  commencement  of  this  century,  however,  it  was  found  by  obser- 
vations of  the  Army-Surgeons,  amongst  whom  Rose  took  a  principal  share 
in  the  inquiry,  that  the  difterent  forms  of  venereal  ulcer,  no  distinction  being 
then  drawn  between  the  local  non-infecting  sores  and  the  ulcers  which  resulted 
from  the  contagion  of  the  constitutional  disease,  were  curable  without  th6 
necessity  of  administering  mercury,  or  indeed  of  having  recourse  to  any  specific 
treatment  whatever. 

These  observations,  which  appear  to  be  founded  on  what  was  witnessed  in 
Spain  and  Portugal  during  the  Peninsular  War,  led  to  the  introduction  of  an 
important  modification  in  the  treatment  of  venereal  sores  ;  viz.,  the  non-mer- 
curial or  simple  plan,  as  it  is  termed  ;  a  mode  of  practice  that  obtained  great 
favour,  and  has  been  extensively  tried.  Of  late  years,  however,  a  reaction  has 
taken  place  in  the  minds  of  most  professional  men,  and  merciuy  is  again  em- 
ployed in  the  treatment  of  this  disease,  but  more  moderately  and  scientifically, 
and  consequently  more  successfully  than  before. 

The  arguments  in  the  favour  of  the  non-mercurial  plan  of  treatment  are 
briefly  these  :  that  by  this  system  of  treatment  the  constitution  of  the  patient 
is  saved  the  introduction  of  a  miiieral  which  in  many  cases  acts  injuriously, 
and  which,  as  the  disease  can  be  cured  without  it,  may  at  all  events  be  looked 
upon  as  imnecessary  ;  that  secondary  affections  less  frequently  follow  this  plan 
than  they  do  the  administration  of  mercury ;  and,  lastly,  that  those  distressing 
cases  of  constitutional  syphilis  which  are  common  after  mercurial  courses,  and 
which  are  said  to  depend  upon  a  peculiar  combination  of  the  syphilitic  poison 
and  the  mineral  in  the  system,  are  never  met  with  in  persons  who  have  under- 
gone the  simple  treatment.  These  arguments,  however,  on  closer  examination 
and  further  experience  have  been  proved  to  be  not  quite  so  conclusive  as  the  sup- 
porters of  the  simple  treatment  appear  to  believe.  That  a  great  number,  perhaps 
the  majority,  of  cases  of  simple  soft  chancre,  which  we  now  know  to  be  an  affection 
.  of  a  totally  distinct  nature  from  syphilis,  can  be  healed  without  the  administration 
of  mercury,  is  undoubtedly  the  fact ;  but  it  is  equally  true  in  many  instances 
that  the  indurated  sore  does  not  cicatrise  properly  unless  the  mineral  be  ad- 
ministered, or,  if  it  do  close,  that  it  heals  in  an  imperfect  manner,  readily 
breaking  out  again.  But  it  is  a  most  serious  error  to  confound  the  healing  of 
ulcers  with  the  cure  of  syphilis.  The  cicatrisation  of  an  ulcer  and  neutralisa- 
tion of  the  constitutional  infection  are  two  distinct  things  ;  and  the  test  of  the 
relative  value  of  these  two  plans  of  treatment  must  depend  rather  on  the 
influence  they  have  over  the  course  of  sypliilis,  and  on  the  character  that  the 
symptoms  assume  under  one  or  other  of  these  methods,  than  on  the  mere 
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skinning  over  oi  the  ulcer.  I  cannot  agree  -rtdth  the  statement  that  secon- 
diuy  symptoms  are  less  frequent  after  the  simple  than  after  the  mercurial 
treatment  of  syphilis.  I  have  seen  the  non-mercurial  plan  of  treatment  very 
extensively  employed  at  University  College  Hospital ;  indeed,  it  was  formerly 
almost  invariably  practised  there,  more .  particularly  in  the  syphilitic  cases 
occurring  among  the  out-patients  under  the  late  Mr.  Morton,  who  strongly 
advocated  it ;  and  I  have  had  repeated  occasion  to  obsei-ve  the  frequency  with 
which  it  was  followed  by  secondary  symptoms.  In  private  practice,  also,  I 
have  had  considerable  opportunities  of  comparing  the  two  methods ;  and  I  can 
safely  say  that  I  have  seen  the  simple  treatment  more  frequently  followed  by 
secondary  symptoms  than,  the  mercurial  plan  has  been,  when  properly  and 
judiciously  employed.  The  supporters  of  the  non-mercurial  treatment,  when 
obliged  to  admit  the  great  frequency  with  which  it  is  followed  by  secondary 
symptoms,  argue  that  these,  if  more  frequent,  are  less  severe  after  the  simple 
than  after  the  mercurial  plan  ;  and  they  state  somewhat  dogmatically,  and  it 
appears  to  me  without  any  evidence  to  support  their  statement,  that  mercury 
and  syphilis  together  form  a  sort  of  poisonous  compound  in  the  system,  which 
produces  the  worst  and  most  destructive  forms  of  constitutional  syphilis.  I 
deny  entirely,  however,  that  we  have  any  proof  of  the  existence  of  such  a 
combination  as  that  which  is  supposed  to  be  produced  by  syphilis  and  mercury ; 
no  evidence  with  which  I  am  acquainted  has  ever  been  adduced  in  support  of 
the  formation  of  such  a  poison  in  the  system.  It  is  doubtless  true  that,  after 
an  ill-regidated  mercurial  course,  constitutional  syphilis  of  a  very  severe  cha- 
racter may  occasionally  appear  ;  but  this  seems  to  me  to  be  rather  owing  to 
mercury  having  been  improperly  administered  in  constitutions  that  will  not 
bear  it,  and  in  which,  by  the  induction  of  a  cachectic  and  depraved  condition  of 
the  system,  it  favom-s  the  occurrence  of  some  of  the  more  severe  foi-ms  of 
secondary  syphilis,  in  the  same  way  that  any  other  lowering  plan  of  treatment, 
or  simple  debility,  might  occasion  them,  but  without  the  exercise  of  any  speci- 
fically injurious  influence.  Some  of  the  worst  forms  of  constitutional  sjqjhilis 
that  I  have  of  late  seen,  occuiTed  in  patients  to  whom  no  mercury  had  been 
administered,  but  in  whom  the  syphilitic  virus  had  been  allowed  to  exercise  its 
influence  unchecked,  save  by  the  so-called  simple  treatment.  I  have  seen  the 
body  covered  by  immense  ecthymatous  crusts  and  sores  in  one  case,  rupial 
ulcers  with  destruction  of  the  nose  and  palate  in  another,  the  worst  kind  of 
syphilitic  cachexy  with  the  tuberculo-pustular  syphilide  in  a  third,  and  exten- 
sive disease  of  the  cranial  bones  and  the  clavicle  in  a  fourth  ;  in  none  of  which 
had  any  mercury  been  administered. 

But,  though  I  cannot  admit  that  the  supporters  of  the  simple  or  non-mer- 
curial treatment  of  syphilis  have  brought  forward  any  proof  of  its  superiority 
over  the  mercimal  plan,  and  though  my  own  experience  has  taught  me  that 
secondary  symptoms  occur  after  it  with  no  less  severity,  and  with  far  greater 
frequency  than  they  do  when  mercury  is  carefully  and  judiciously  adminis- 
tered, yet  I  am  quite  ready  to  allow  that  there  are  certain  conditions  of  s)i)hilis 
in  wliich  the  non-mercurial  treatment  alone  is  admissible,  the  state  of  the  consti- 
tution or  the  disease  being  such  that  mercury  cannot  be  given  in  any  form.  In 
these  cases  such  a  treatment  must  be  adopted,  in  accordance  with  ordinaiy 
medical  principles,  as  will  tend  to  subdue  local  action  and  improve  the  general 
condition.  It  is,  indeed,  especially  in  individuals  of  an  unhealthy  or  strumous 
habit  of  body,  or  in  those  who  are  suffering  from  local  visceral  disease  of  some 
kind,  and  who  axe  not  afiected  by  an  indurated  chancre,  that  this  plan  of  treat- 
ment should  be  adopted.  So  also  in  those  who,  from  the  nature  of  their 
occupations,  are  subjected  to  much  exposiu'e  to  wet  and  cold,  a  mercurial  course 
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cannot  "be  properly  or  safely  administered,  and  the  simple  treatment  is  the  most 
advisable  plan  that  should  he  adopted.  But  even  in  such  individuals  mercury 
is  often  necessary  to  destroy  the  activity  of  the  disease.  In  all  other  cases,  I  am 
certainly  of  opinion  that  mercury  ought  to  be  administered  ;  and  this  opinion 
appears  to  be  entertained  by  the  most  experienced  Surgeons  of  the  day  in  this 
country  and  in  France. 

The  first  question  in  coimection  with  the  employment  of  mercury  in  S3rphilis, 
has  reference  to  the  principle  on  which  this  remedy  is  administered.  Whether 
mercury  exercises  a  specific  action  over  the  poison  of  syphilis  or  not,  has  been 
much  disciissed,  and  is  difficult  of  proof.  I  am  certainly  of  opinion  that  it  does 
act  as  a  specific  in  s}'pliilis,  but  that  this  specific  action  is  much  influenced  by 
the  condition  of  the  system,  the  habits  of  the  patient,  and  the  mode  of  admin- 
istering the  remedy  ;  these  conditions  under  certain  circumstances  tending  to 
counteract  or  otherwise  to  interfere  with  its  operation.  That  mercury  in  many 
cases  is  antagonistic  to  the  syphilitic  poison,  appears  evident  from  the  fact  that 
in  some  instances  hard  ulcers  will  not  heal  unless  it  be  given  internally  ;  from 
its  influence  in  speedily  curing  infantile  syphilis  and  preventing  after  manifes- 
tations in  the  system  ;  and  froni  the  fact  that,  when  properly  administered  in. 
healthy  constitutions,  it  may  almost  to  a  certainty  be  expected  to  dissipate  the 
various  symptoms  of  constitutional  syphilis.  When  it  fails,  as  it  doubtless  does 
in  many  cases,  to  prevent  the  constitutional  infection,  or  to  eradicate  this  if  it 
have  appeared,  the  failure  may  usually  be  traced  either  to  want  of  care  in 
the  administration  of  the  medicine,  or  to  the  existence  of  an  impaired  state  of 
the  patient's  health ;  though  doubtless,  in  some  cases,  the  most  judicious  em- 
ployment of  mercury  is  imsuccessful  in  arresting  the  progress  of  syphilis. 

In  connection  with  the  administration  of  mercury  in  syphilis,  therefore,  various 
questions  present  themselves,  the  proper  determination  of  which  is  of  the  first 
importance.  These  have  reference  to  the  State  of  the  Patient's  Constitution, 
the  Condition  of  the  Sore,  and  the  Mode  of  Administration  of  the  Remedy. 

The  State  of  the  Patient^s  Constitution  influences  materially  the  propriety  of 
the  administration  of  mercury.  In  ordinary  healthy  constitutions,  it  may 
always  be  safely  employed  ;  but,  if  the  powers  of  the  system  have  been  broken 
by  excesses  of  any  kind,  if  the  patient  be  of  a  strumous  habit  of  body,  if  he  be 
irritable,  feverish,  or  excited,  it  must  be  given  with  great  caution,  or  should  be 
withheld  untU  these  states  of  the  system  are  modified  or  removed.  It  is 
especially  by  administering  mercury  to  strumous  and  cachectic  patients,  or  to 
those  whose  powers  have  been  broken  by  habitual  dissipation,  that  so  much 
mischief  results  ;  and  that  it  occasionally  gives  rise,  by  acting  as  a  depressing 
agent,  to  local  sloiighing,  or  to  some  of  the  low  forms  of  secondary  syphilis. 

Mode  of  Administering  Mercury.  The  particular  preparation  of  mercurij  to 
be  given,  the  length  of  time  during  which  it  should  be  continued,  and  the  rules 
to  he  observed  during  the  mercitrial  course,  are  all  matters  that  influence  greatly 
the  resiilt  of  the  treatment. 

Mercury  may  be  administered  in  three  ways  :  by  the  mouth,  by  inunction,  or 
by  fumigation.  When  it  is  to  be  given  by  the  mouth  in  early  syphilis,  and 
when  it  is  desirable  to  produce  but  a  moderate  effect  upon  the  system,  I  prefer 
the  iodide  of  mercury,  in  doses  of  one  grain  three  times  a  day  ;  or  the  Plum- 
mer's  pill,  in  five-grain  doses  t-\vice  or  tliree  times  a  day,  will  be  found 
extremely  useful  when  the  constitution  is  somewhat  irritable.  If  it  be 
desirable  to  produce  a  rapid  effect  upon  the  system,  five  grains  of  blue  pill 
may  be  given  night  and  morning.  The  other  preparations  of  mercury  are 
not,  I  think,  required  in  the  primary  form  of  the  disease.  When  it  is  required 
to  produce  a  moderate  effect,  especially  in  somewhat  delicate  persons,  without 
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irritating  tlie  system  or  inducing  much  salivation,  the  iodide  is  certainly  to  be 
preferred  to  all  other  preparations. 

In  some  cases  the  hoAvels  are  so  irritaT)le  tliat  the  administration  of  mercury 
by  the  mouth  invariably  purges  the  patient ;  in  these  ch'cumstances,  the  mer- 
curial inunction  may  be  conveniently  practised.  This  is  best  done  by  rubbing 
a  drachm  of  the  strong  ointment  into  the  inside  of  each  thigh  for  ten  minutes 
every  night  and  morning ;  or  by  putting  a  similar  quantity  upon  a  piece  of 
lint,  and  letting  the  patient  wear  it  during  the  day  and  night  in  each  axilla. 

The  duration  of  the  mercurial  course  must  depend  upon  the  effect  produced 
upon  the  sore  ;  the  com-se  need  not  be  continued  until  this  has  cicatrised,  l)ut 
should  be  persevered  in  untO.  all  speciiic  action  has  ceased,  and  the  sore  has  ac- 
quired a  healthy  and  healing  state.  This  impression  is  seldom  produced  upon  the 
sore,  without  a  slight  effect  upon  the  mouth  having  been  previously  induced ;  the 
gums  becoming  spongy,  red,  and  swollen,  and  an  increased  flow  of  saliva  taking 
place.  It  is  never  necessary  to  continue  the  mercury  so  long,  or  to  give  it  to  so 
great  an  extent,  as  to  produce  very  profuse  salivation.  .It  was  in  attempting 
to  do  this,  and  by  administering  the  remedy  in  too  large  a  quantity,  and  too 
rapidly,  that  the  older  Surgeons  produced  such  injurious  consequences.  The 
effect  upon  the  sore,  rather  than  that  upon  the  gums,  should  be  our  guide  as  to 
the  proper  time  for  discontinuing  the  mercurial. 

The  rules  to  be  observed  duiing  a  course  of  mercury  exercise  considerable 
influence  upon  the  effects  produced  by  it.  The  system  should  always  be  pre- 
pared for  its  administration  by  a  free  purge.  WMle  it  is  being  given,  the 
patient  should,  if  possible,  be  kept  in  bed,  or  at  all  events  be  confined  to  the 
house,  taking  as  much  rest  as  possible  ;  the  diet  should  be  moderate  and  unsti- 
mulating,  and  the  dress  be  as  warm  as  the  season  vdll  admit.  If  the  mercury 
be  given  by  the  mouth,  and  gripe,  it  will  be  foimd  useful  to  combine  it  with 
capsicum.  If  it  purge,  small  doses  of  opium  may  advantageously  be  adminis- 
tered in  conjimction  with  it.  After  it  has  been  carried  to  the  full  extent 
deemed  ad\asable,  it  should  not  be  suddenly  left  off,  but  gradually  discontinued 
by  diminishing  the  quantity  daily  during  a  week  or  ten  days.  If  it  be  given 
in  accordance  with  these  rules,  and  in  proper  constitutions,  we  shall  seldom 
find  any  of  those  injurious  effects  produced  that  Avere  formerly  described  as 
resulting  from  the  administration  of  this  mineral ;  those  severe  and  extensive 
forms  of  ulceration  of  the  mouth,  leading  to  necrosis  of  the  jaws,  and  the  mer- 
curial erythema  or  erethismus  described  by  the  older  Surgeons,  are  now 
happily  almost  matters  of  history,  being  but  seldom  if  ever  met  mth. 

SECONDAEY  OR  CONSTITUTIONAL  MANIFESTATIONS  OF 

SYPHILIS. 

The  introduction  of  the  syphilitic  poison  into  the  general  system  gives  rise  to 
two  very  important  groups  of  phenomena  :  first,  those  that  affect  the  system 
generally,  influencing  deeply  the  condition  of  the  blood  and  the  nutrition  of 
all  the  textures  of  the  body,  occasioning  febrile  disturbance,  followed  by  ema- 
ciation, cachexy,  and  general  evidences  of  mal-nutrition  :  secondly,  a  variety  of 
local  diseases,  wliich  are  characterised  by  distinct  phenomena  : — 1.  lilodifica- 
tion  of  the  epidermis  and  epithelium,  as  observed  in  mucous  tubercles,  psoriasis, 
and  analogous  affections,  and  ulcerations,  affecting  the  skin  and  mucous  mem- 
branes in  various  parts  of  the  body  ;  2.  The  deposit  of  lowly  organised  l}Tnph 
in  various  tissues  and  organs,  as  the  periosteum,  the  iris,  testes,  &c. 

The  period  at  which  syphilitic  eruptions  appear  usually  varies  from  six 
weeks  to  six  months  after  the  formation  of  the  indurated  sore.  Occasionally 
secondary  syphilis  shows  itself  earlier,  about  the  second  or  tliird  week,  wlien 
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it  may  be  coincident  with  the  existence  of  primary  syphilis.  Most  com- 
monly its  symptoms  ai'O  progressive — the  milder,  snch  as  the  affections  of  the 
skin  and  mucons  membrane,  occurring  first ;  the  more  severe,  as  those  of  the 
bones  and  orgims,  aftcrwaixls  :  but  in  other  cases  this  progression  is  not 
observed,  sjnnptoms  of  great  intensity  setting  in  early,  without  being  preceded 
by  those  of  a  slighter  kind. 

It  is  extremely  difficult  to  say  when  syphilis  can  be  eradicated  from  the 
system  ;  and  indeed  it  is  a  question  whether  it  may  not  impress  the  constitu- 
tion in  a  peculiai-  way,  modifying  certain  actions  during  the  rest  of  Ufe,  as  we 
know  to  be  the  case  in  other  specific  diseases,  such  as  cow-pox  or  scarlet-fever. 
Certain  it  is  that,  if  neglected  or  improperly  treated,  it  wiU.  affect  the  system 
for  an  indefinite  time,  declaring  its  existence  by  exciting  and  modifying  various 
local  inflammations  yeare  after  the  original  absorption  of  the  poison.  It  is 
tolerably  clear  that  a  person  who  has  once  had  the  usual  course  of  syphilis  and 
has  recovered  from  his  malady,  cannot  have  it  a  second  time,  though  he  con- 
tract a  fresh  chancre  ;  and  E.  Wilson  attributes  many  of  the  ordinaiy  non- 
specific cutaneous  diseases  to  the  latent  influence  of  constitutional  syphilis. 
This  rule  is  from  time  to  time  proved  to  be  generally  true  by  the  occasional 
observation  of  undoubted  exceptions,  where  repetition  of  the  disease  from  re- 
inoculation  of  the  virus  takes  place.  Bu.t  such  cases  are  exceedingly  rare,  and 
occur  only  after  an  interval  of  some  years  has  elapsed  between  the  two 
attacks.  Hutchinson  has  related  a  very  interesting  example  of  this  kind  in  a 
medical  student,  who  also  suffered  two  attacks  of  small-pox.  Daily  experience 
shows  that  in  many  constitutions  syphilis  cannot  be  eradicated,  and  that  in 
most  others,  when  once  it  has  occurred,  it  is  apt,  even  when  apparently  cured, 
to  modify  certain  cutaneous  and  other  affections  in  a  remarkable  manner,  after 
a  lapse  of  many  years  ;  sho^ving  clearly  that,  if  the  poison  no  longer  exist  in 
the  system,  the  constitution  has  received  a  peculiar  impress  from  it,  which  it 
is  long  in  losing.  These  remote  effects  of  syphilis  have  by  Ricord  been  called 
Tertiary.  This  term  is  convenient,  as  indicating  a  peculiar  stage  of  the  con- 
stitutional manifestations,  in  which  the  tissues  are  more  deeply  affected  than 
in  the  secondary  forms  of  the  disease. 

Although  the  disease  may  continue  to  modify  the  system  for  years,  or  even 
for  life,  yet  it  seldom  proves  fatal.  In  some  cases,  however,  death  may  occur, 
either  by  the  cachexy  that  is  induced,  by  the  supervention  of  phthisis,  or  by 
caries  of  the  skull  or  nodes  of  the  dura  mater,  and  consequent  disease  of  the 
brain.  Fatal  and  specific  syphilitic  diseases  of  the  lungs  and  brain  have  been 
described  of  late  years  with  much  care,  though  there  still  remains  a  good  deal 
to  be  ascertained  of  the  relation  of  syphilis  to  these  changes  in  the  brain 
and  other  viscera. 

It  is  especially  when  the  disease  has  reached  the  tertiary  stage,  that  it  runs 
so  protracted  and  tedious  a  course.  When  the  sy23hilitic  manifestations  are 
confined  to  affections  of  the  cutaneous  and  mucous  surfaces,  the  disease  may, 
and  does  occasionally,  wear  itself  out — the  materies  m^orhi  being  apparently 
carried  off  by  the  secretions  of  these  tissues  ;  and  it  is  only  in  tliis  way,  I 
believe,  that  the  affection  can  be  eradicated  from  the  system. 

That  constitutional  sypliiHs  is  dependent  on  the  absorption  of  the  syphilitic 
poison  into  the  blood,  and  its  consequent  general  dift'usion  through  the  system, 
there  can  be  little  doubt.  Not  only  is  this  rendered  evident  by  the  great  variety 
of  tissues  and  organs  in  which  it  manifests  itseU  locally,  but  also  in  the  induc- 
tion of  the  peculiar  syphilitic  cachexy. 

Phenomena. — Constitutional  syphilis  may  affect  the  following  tissues  and 
organs,  and  usually  does  so  in  the  order  in  which  they  are  mentioned  :  viz., 
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the  skin,  mucous  membranes,  periosteum,  and  bones  ;  the  throat,  tonsils,  palate, 
eyes,  nose,  larynx,  tongue,  and  testes. 

The  first  general  disturbance  of  syphilis  is  often  ushered  in  by  febrile 
symj)toms.  In  proportion  to  the  severity  of  these,  are  usually  the  rapidity  of 
the  progress  and  the  extent  of  the  local  manifestations.  In  this  febrile  dis- 
turbance, the  nutrition  of  all  the  tissues  of  the  body  becomes  seriously  impaired, 
and  the  patient  acquires  a  peculiar  cachectic  look.  In  other  cases  the  patient 
gradually  falls  into  a  feeble  and  emaciated  condition,  becoming  sallow  and 
earthy-loolcing,  with  loss  of  hair,  and  depression  of  mental  and  bodily  vigour. 
In  this  condition  not  only  are  the  nutritive  functions  impaired,  as  is  evidenced 
by  his  becoming  weak  and  thin,  but  the  reparative  actions  are  lessened,  wounds 
do  not  heal  kindly,  and  fractures  are  slow  in  uniting. 

The  syphilitic  affections  occxirring  on  the  skin  and  mucous  membranes  are 
usually  of  a  secondary  character,  though  some  belong  to  the  tertiary  group  ; 
whilst  those  of  the  bones  and  different  organs,  as  the  larynx  and  testes,  are 
commonly  tertiary.  Although  the  integumental  structiu-es  are  usually  first 
affected,  yet  it  sometimes  happens  that  the  disease  first  attracts  attention  by  its 
attacks  upon  the  deeper  and  more  important  tissues,  from  the  symptoms  of 
its  progress  on  the  skin  and  mucous  membranes  being  entii'ely  overlooked. 
In  women,  it  is  constantly  the  case  for  the  eruptive  stage  to  be  confined  to 
a  few  miicous  patches  of  the  vulva  and  excoriations  of  the  fauces,  the  former 
only  of  which  are  sufficiently  annoying  to  attract  the  patient's  attention. 

Circumstances  influencing  Progeess. — The  severity  and  manifestations 
of  general  disorder  which  follow  the  contagion  are  very  various  ;  thus,  a  ■nddely 
and  long  indurated  ulcer  foretells  with  few  exceptions  a  long  and  severe  covirse 
of  syphilis  ;  so,  also,  a  short  iaterval  between  the  appearance  of  the  symptoms  of 
general  disorder  at  the  pomt  of  contagion  will  also  indicate  a  severe  course  of 
the  disease,  and  a  long  interval  a  mild  course  of  the  after  consequences. 

That  the  treatment  of  the  'primary  sore  exercises  considerable  influence,  cannot 
be  doubted.  The  severity  of  the  course  of  syphilis  is,  I  believe,  materially 
lessened,  and  not  in  any  way  increased,  by  a  mercurial  course,  if  that  course  be 
properly  conducted. 

The  state  of  the  patient's  health  also  greatly  determines  the  kind  of  attack  he 
will  have  to  undergo.  If,  after  the  cure  of  the  primary  disease,  his  health  con- 
tinue good,  he  may  almost  wholly  escape  further  symptoms  of  the  disease  ; 
but  if  it  be  broken  or  cachectic,  then  secondary  sy^ihilis  vnll  occur  contempo- 
raneously with,  or  at  a  very  early  period  after,  the  primary  disease  ;  and, 
indeed,  I  generally  look  upon  the  chance  of  the  speed}'  supervention  of 
secondary  syphilis  as  more  immediately  dependent  on  this  than  on  any  other 
cause.  It  is  remarkable  for  how  long  a  time  the  syphilitic  poison  wiR  continue 
dormant  in  the  constitution  without  producing  any  local  manifestation  of  it« 
existence,  until  this  is  developed  under  the  influence  of  a  broken  state  of 
health.  I  have  had  under  my  care  an  extremely  severe  case  of  constitutional 
syphilis,  in  wliich  tM^elve  years  elapsed  since  the  occurrence  of  the  primary 
disease,  duruig  the  whole  of  which  time  no  secondary  affection  was  observed 
until  the  patient's  health  gave  way  from  other  causes.  And  I  have  also  had 
under  my  care  an  officer,  in  whom  a  very  severe  form  of  constitutional  sj^^hilis 
occurred,  for  the  first  time,  after  salivation  for  hepatic  disease,  five  years  after 
the  primary  sore  had  been  contracted — no  constitutional  manifestation  ha^ang 
attracted  the  patient's  notice  in  the  meanwhile.  Not  only  does  a  state  of 
ill-health  hasten  the  occurrence  of  secondary  syphilis,  but  cachexy,  neglect, 
or  indifference  to  its  existence,  may  keep  it  up  indefinitely. 

The  question  as  to  there  being  any  connection  between  the  nature  of  tlic 
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primary  sore,  and  the  character  of  the  consecutive  constitutional  affection,  has 
been  much  discussed  ;  and  I  agree  with  Carmichael,  that  the  different  forms 
of  primaiy  sore  will,  if  left  to  themselves,  be  followed  each  by  its  own  peculiar 
train  of  constitutional  sj-mptoms.  In  fact  I  am  fully  convinced,  as  the  resiilt 
of  much  and  close  observation  on  this  point,  that  there  is  a  general  corres- 
pondence between  the  kind  of  ulcer  and  the  manifestations  of  constitutional 
syphilis  that  may  follow  it  ;  both,  in  fact,  being  chiefly  dependent  upon  the 
state  of  the  patient's  health.  The  same  condition  of  system,  for  instance,  that 
wiU  occasion  a  local  chancre  to  assume  the  phagedsenic  or  sloughing  form,  will 
occasion  rupia  or  ecthyma,  with  necrosis  or  caries  of  the  bones,  as  the  consti- 
tutional manifestations  of  syphilis ;  whereas  that  which  occasions  the  indurated 
chancre  will  equally  modify  the  secondary  disease,  so  that  it  assumes  a  squa- 
mous form,  accompanied  perhaps  by  iritis  and  periosteal  disease  ;  and  the  soft 
or  excoriated  chancre  will  generally  be  followed  by  papular  or  roseolar 
eruptions,  with  mucous  tubercles  on  the  tongue  or  throat.  That  these 
sequences  are  of  very  frequent  occurrence  I  cannot  doubt,  having  frequently 
observed  them  ;  and  that  they  are  not  of  constant  occurrence  is,  I  believe, 
owing  to  the  character  of  the  constitutional  affection  being  often  modified,  by 
the  state  of  the  patient's  health  having  undergone  a  change  subsequently  to 
the  cure  of  the  primary  sore,  or  to  the  patient  not  having  been  infected  with 
sypWlis  when  he  contracted  the  local  sore,  and  having  thns  not  been  rendered 
liable  to  constitutional  infection.  A  patient  having  indurated  chancre,  wiU 
usually  get  psoriasis  as  the  secondary  cutaneous  disease  ;  but  if  he  fall  into 
a  cachectic  state  of  health  between  the  healing  of  the  chancre  and  the  super- 
vention of  the  constitutional  affection,  rupia  will  manifest  itself. 

Treatment. — In  the  treatment  of  constitutional  sy]3hilis,  our  object  is  not 
so  much  to  relieve  or  to  remove  any  local  morbid  condition,  as  to  eradicate 
a  poison  from  the  system  ;  and,  indeed,  the  various  local  manifestations,  more 
especially  those  that  appear  upon  the  cutaneous  and  mucous  surfaces,  may 
possibly  be  efforts  of  nature  for  the  elimination  of  the  virus  fi-om  the  system 
through  the  medium  of  the  gi-eat  excretory  and  emunctory  organs ;  and  it  is  often 
apparently  by  aiding  this  natural  action  by  the  administration  of  those  remedies 
that  act  upon  these  tissues,  that  the  poison  is  most  effectually  eradicated. 

During  the  continuance  of  the  pyrexia  wliich  often  ushers  in  the  secondary 
symptoms,  little  can  be  done  in  the  way  of  specific  means  for  the  removal  of 
the  disease  from  the  system  ;  rest  and  mild  antiphlogistic  treatnient  being  all 
that  can  be  accomplished  during  this,  the  stage  of  invasion  and  of  constitu- 
tional reaction.  Great  relief  is,  however,  afforded  by  a  few  doses  of  mercury 
given  so  as  to  affect  the  system.  At  a  later  period,  when  the  cachexy  which  is 
attendant  on  the  disease  has  declared  itself,  attention  to  the  hygienic  and 
dietetic  management  of  the  patient  is  of  the  utmost  importance  ;  a  light 
nourishing  diet,  often  accompanied  by  the  moderate  use  of  wine  or  beer,  and, 
in  some  of  the  lower  forms  of  syphilis  in  broken  constitutions,  a  general  tonic 
plan  of  treatment,  such  as  the  admiuistration  of  bark,  quinine,  or  iron,  and 
more  especially  of  cod-liver  oil,  with  the  mineral  acids  and  sarsaparilla,  are 
required  in  combination  with  the  more  specific  means  that  we  possess  for  the 
eradication  of  the  disease  from  the  system.  These  hygienic  and  tonic  remedies 
must  be  administered  in  accordance  with  general  medical  principles,  and  no 
special  instructions  need  consequently  be  laid  down  for  their  use  here. 

The  treatment  of  syphilis  is  conducted  on  one  of  these  principles  : — 1,  by  the 
administration  of  mercury,  with  the  view  of  directly  and  specifically  eliminat- 
ing the  poison  from  the  system  ;  2,  by  the  preparations  of  iodine,  which  are 
supposed  to  be  specific  in  a  minor  degree  than  mercury  in  this  disease ;  and 
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3,  by  simple  attention  to  the  state  of  the  general  health,  -without  any  attempt 
at  specific  treatment.  These  different  principles  may  be  employed  simul- 
taneously or  consecutively.  As  a  general  rule  it  may  be  stated  that,  the  longer 
the  interval  that  separates  the  constitutional  from  the  primary  symptoms,  the 
more  they  partake  of  a  tertiary  character,  the  less  necessity  wiU  there  be  for 
specific  treatment,  and  the  more  important  will  be  the  employment  of  all 
means  calculated  to  improve  the  health. 

Of  the  value  of  mercury  in  constitutional  syphilis,  every  Surgeon  of  expe- 
rience must  have  had  abundant  proof.  It  may  admit  of  doubt  whether 
mercury  can  be  justly  considered  as  exercising  a  specific  action,  as  there  are 
some  cases  of  the  disease  that  it  certainly  does  not  appear  to  influence  in  a 
beneficial  manner,  and  others  the  severity  of  which  is  certainly  increased  by 
the  administration  of  this  remedy  ;  but  it  appears  to  me  that  in  these  cases  it 
is  rather  the  patient's  constitution,  which  does  not  bear  the  remedy  well,  than 
the  disease  that  is  at  fault.  We  know  that  in  many  states  of  the  system,  and 
in  many  individuals  imaffected  by  syphilis,  mercury  acts  injuriously,  more 
especially  when  anything  like  cachexy  is  present ;  and  we  cannot  but  suppose 
that  the  same  injurious  influence  on  a  particular  habit  of  body  must  continue, 
though  it  be  contaminated  with  the  poison  of  syphilis.  The  best  proof  that 
we  possess  of  the  influence  of  mercury  over  constitutional  syphilis — an  influence, 
indeed,  that  almost  approaches  to  the  nature  of  a  specific  action — is  in  the  case 
of  infantile  syphilis ;  here  mercury  will  not  only  cure  the  disease,  but  will  eradi- 
cate the  virus  from  the  system  in  a  way  that  no  other  remedy  can  accomplish. 

In  the  treatment  of  constitutional  syphilis  with  mercury,  everything  depends 
on  the  proper  administration  of  the  remedy  at  a  suitable  period  of  the  case, 
and  in  a  fitting  condition  of  the  constitution.  The  question  as  to  the  propriety 
of  the  administration  of  mercury  in  constitutional  syphilis,  the  particular  pre- 
paration to  be  used,  and  the  period  of  the  disease  in  which  it  should  be  given, 
must  be  determined  in  a  great  measure  by  the  previous  treatment  of  the 
primary  disease,  by  the  condition  of  the  patient's  general  health,  and  by  the 
duration  of  the  secondary  symptoms.  If  mercury  have  been  freely  given, 
perhaps  in  repeated,  irregular,  and  ill-conducted  courses,  for  the  cure  of  the 
primary  affection  ;  if  the  patient  have  fallen  into  a  cachectic  state,  having 
lost  flesh,  colour,  appetite,  and  spirits  ;  if  the  constitutional  affection  have 
assumed  the  tertiary  form,  and  have  deeply  implicated  the  bones,  mercury 
should  not  be  given  at  all ;  or,  at  all  events,  not  without  proper  previous  pre- 
paration. In  these  circumstances  I  think  we  should  endeavour,  if  possible, 
to  remove  the  constitutional  affection  without  mercury.  It  is  true  that  in 
many  cases  we  shall  not  succeed  in  doing  so  ;  but  at  least  we  improve  the 
health,  check  the  disease,  and  bring  the  patient  into  a  proper  condition  to 
support  a  mercurial  course,  should  it  be  thought  necessarj''  eventiially  to  subject 
him  to  one.  It  is  in  these  conditions  of  the  system  that  the  nitro-muriatic  acid 
and  sarsaparilla  are  of  much  service.  From  twenty  to  thirty  minims  of  the 
dilute  acid,  with  half  an  ounce  of  the  fluid  extract  of  sarsaparilla  in  four  ounces 
of  water,  maybe  administered  three  times  a  day.  To  this  the  iodide  of  jjotassium, 
in  five-grain  doses,  may  often  be  advantageouslj'-  added  ;  or  this  salt  may  be 
given  alone  in  some  bitter  infusion,  as  of  cascarilla,  quassia,  or  bark  ;  or,  if  the 
patient  be  in  a  very  cachectic  and  emaciated  state,  in  cod-liver  oil.  The 
iodides  of  sodium  and  of  ammonium  have  also  been  highly  spoken  of,  especially 
by  some  Italian  practitioners,  in  the  treatment  of  constitutional  s}7)hilis.  In 
the  more  advanced  cases  of  the  disease,  when  it  has  assumed  the  tertiarj'  form, 
and  the  constitution  is  mixch  broken  and  tlie  patient  anremic,  the  preparations 
of  iron  may  be  given  with  much  advantage.    Wlien  tliere  is  great  emaciation, 
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I  have  found  the  combination  of  the  iodides  of  potassium  and  of  iron  with  cod- 
liver  oil,  or  the  potassio-tartrate  of  iron  in  sarsaparilla,  to  be  especially  bene- 
ficial. But  useful  as  these  remedies,  especially  iodide  of  potassium  and  the 
dilute  mineral  acids,  imquestionably  are,  more  especially  when  administered 
in  the  compound  decoction  of  sarsaparilla,  I  do  not  believe  that  they  exercise 
any  specific  influence  on  the  disease,  or  that  they  do  more  than  relieve  or  remove 
local  manifestations,  often  of  a  troublesome  and  disfiguring  character  ;  failing 
altogether  to  cure  the  constitutional  aftection  and  to  eradicate  the  virus  fi'om 
the  system,  for  which  purposes  mercury  will  at  last  be  required.  Their  great 
utility  appears  to  consist  in  remo^'ing  cachexy,  and  in  restoring  the  vigour 
of  the  nutritive  and  reparative  actions,  which  are  in  abeyance ;  and,  by  im- 
proTOig  the  general  tone  of  the  system,  in  enabling  it  to  resist  more  effectually 
the  advance  of  the  disease,  and  in  some  cases,  perhaps,  to  allow  this  to  wear 
itself  out.  That  great  advantage  results  from  maintaining  the  tone  of  the 
system  in  sj-philis,  is  imdoubted  ;  we  always  find  that  the  intensity  of  the 
ravages  of  the  sj^hilitic  poison  is  in  direct  proportion  to  the  debility  and  want 
of  resisting  power  in  the  constitution  of  the  patient.  Besides  being  useful  in 
this  way,  these  remedies  are  often  of  service  in  removing  local  aflections,  and 
in  repairing  the  injury  inflicted  upon  tissues  and  organs  by  the  low  and  specific 
inflammation  that  is  set  up  in  them.  In  this  respect,  indeed,  more  particiilarly 
in  its  advanced  or  tertiary  stages,  when  the  specific  nature  of  the  disease  is 
to  a  great  extent  worn  out,  and  little  remans  but  to  correct  the  cachexy  and 
mal-nntrition  that  have  been  left  as  the  result  of  long  continued  ill-health, 
nothing  can  exceed  the  value  of  these  remedies  in  constitutional  syphilis.  I 
do  not,  however,  believe,  that  the  disease  can  be  eradicated  from  the  system  by 
these  means,  or  that  any  of  these  remedies,  even  the  iodide  of  potassium,  can 
take  the  place  of  mercury  in  the  treatment  of  constitutional  syphilis  ;  indeed, 
I  cannot  call  to  mind  a  single  case  in  which  this  form  of  the  afl^ection  has  been 
radically  and  permanently  cured  mthout  the  administration  of  mercury.  Those 
cases  in  which  they  exercise  most  beneficial  influence,  are  certainly  instances  in 
which  mercury  has  been  injudiciously  administered,  either  for  the  primary  or 
the  secondary  disease,  and  in  which  the  powers  of  the  constitution  have  in  this 
way  been  sapped.  In  these  circumstances,  a  course  of  the  iodide  of  potassium, 
of  the  mineral  acids,  or  of  the  potassio-tartrate  of  iron  in  sarsaparilla,  should 
always  be  administered,  with  a  view  of  improving  the  patient's  general  health. 

Looking,  therefore,  upon  mercury  as  the  only  remedy  we  possess  that 
influences  directly  and  permanently  the  venereal  poison,  I  think  that  it  should 
always  be  administered  in  a  full  course  during  some  period  of  the  treatment 
of  constitutional  syphilis.  The  time  at  which  it  should  be  given  is  of 
considerable  importance  ;  thus,  it  is  usually  better  not  to  administer  it  until 
the  initiatory  pyrexia  has  subsided  under  the  use  of  ordinary  antiphlogistic 
treatment ;  nor  should  it  be  given  if  there  be  a  very  marked  cachexy.  After 
this  has  been  removed,  however,  by  other  means,  the  employment  of  mercury 
may  be  proceeded  with. 

In  administering  this  remedy  for  constitutional  syphilis,  we  must  not  give  it 
largely,  so  as  to  affect  the  system  rapidly,  but  as  a  mild  course  for  some  weeks, 
so  as  to  act  freely  upon  the  secretory  and  excretory  organs,  and  thus  to  elimi- 
nate the  poison  from  the  system.  The  most  useful  preparations  are  the 
bichloride,  in  doses  from  the  twelfth  to  the  eighth  of  a  grain  ;  or  the  iodide  in. 
one-grain  doses  three  times  a  day.  These  should  be  given  with  sarsaparilla, 
which  keeps  up  the  power  of  the  system  and  acts  freely  upon  tlie  kidneys  and 
the  skin.  The  mercury  should  be  continued  for  at  least  from  three  to  six 
weeks,  until  a  decided  improvement  has  taken  place  in  the  constitutional 
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symptoms.  I  do  not  think  it  desirable  to  produce  salivation  ;  all  the  good 
effects  of  mercury  can  be  obtained  far  short  of  this  ;  and,  indeed,  if  the 
remedy  be  pushed  to  such  a  point  as  to  affect  the  mouth  or  gmns,  it  will  com- 
monly act  injuriously,  by  depressing  the  powers  of  the  system  too  much.  I 
therefore  think  it  well  to  suspend  its  administration  whenever  an  impression 
has  been  made  upon  the  disease,  and  before  its  depressing  effect  has  been  pro- 
duced. The  cautions  necessary  during  the  mercm-ial  coui-se,  when  adminis- 
tered in  secondary  syphilis,  are  precisely  similar  to  those  that  we  have  described 
as  necessary  during  the  primary  treatment  of  the  disease. 

In  some  cases  of  constitutional  syphilis,  affecting  the  skin  and  more  super- 
ficial structxires,  mercury  may  conveniently  be  administered  by  fumigation. 
This  plan  of  treatment,  which  has  been  especially  recommended  by  Langston 
Parker  and  H.  Lee,  consists  of  a  combination  of  vapour-bathing  and  of  mer- 
curial fumigation  ;  and  these  gentlemen  speak  in  the  highest  terms  of  the 
value  of  this  remedy  in  sy^jhilis,  as  shortening  the  duration  of  ordinary 
treatment,  and  permanently  curing  the  disease  without  the  constitution  of  the 
patient  being  in  any  way  injured  by  its  employment.  The  baths  may  also  be 
associated  with  appropriate  internal  treatment.  During  the  use  of  the 
fumigations,  the  patient  should  be  dieted,  and  be  put  on  a  full  coiirse  of  sarsa- 
parilla.  The  bath  may  be  administered  every  second  day,  and  should  consist 
of  about  a  drachm  of  cinnabar  slowly  volatilised  by  means  of  a  spirit-lamp,  at 
the  same  time  that  steam  is  disengaged  from  boiling  water.  In  this  way  I  have 
for  some  time  past  used  fumigations  at  the  Hospital  and  in  private  practice,  and 
with  very  great  success,  in  cases  of  syphilitic  cachexy  with  extensive  cutaneous 
disease  of  an  ecthymatous  or  rupial  character,  in  constitutions  in  which  mercury 
could  not  be  borne  in  any  more  active  form.  H.  Lee  prefers  calomel  as  the 
material  to  be  volatilised,  twenty  or  forty  grains  being  used  on  each  occasion. 

Whatever  plan  of  treatment  is  adopted,  it  should  be  carried  out  for  a  sufficient 
length  of  time  ;  great  evil  often  resulting  by  intercepting  it  too  suddenly,  and 
being  contented  with  the  removal  of  the  local  mischief^  whilst  the  disease  is  left 
firmly  seated  in  the  constitution. 

Local  Secondary  Affections. — We  shall  next  proceed  to  consider  the 
character  and  treatment  of  the  different  local  forms  in  which  constitutional 
syphilis  manifests  itself.  These  may  be  considered  as  they  affect  different 
tissues  and  organs,  and  require  separate  consideration,  according  to  the  part 
that  is  influenced  by  them.  We  shall  consider  them  as  affecting  the  skin  ;  the 
mucous  membranes  of  the  mouth,  nose,  tongue,  palate,  larynx  ;  the  eye,  bones^ 
testes,  and  muscles. 

1.  Syphilitic  Affections  of  the  SIcin. — Syphilo-dermata  or  Syphilides  present 
various  modifications  of  appearance,  corresponding  ver}''  closely  to  the  different 
groups  of  idiopathic  cutaneous  diseases  ;  thus  we  find  exanthematous,  papvdar, 
squamous,  vesicidar,  piistular,  and  tubercular  syphilitic  affections  of  the  skin, 
with  various  ulcers  and  growths.  These  differ  from  the  corresponding  simple 
cutaneous  diseases,  in  their  redness  being  more  dusky  or  coppery,  in  leaving 
stains  of  a  brownish  or  purplish  hue,  in  their  outline  being  circiilar,  and  in 
their  crusts  or  scabs  being  dark,  blackish,  thick,  and  rugged-looking.  Besides 
this,  syjjhilis  modifies  materially  the  general  chai-acter  of  the  cuticle,  causing  it 
to  assume  a  yeUow  or  earthy  tint,  and  to  be  rough  or  powdery.  The  worst 
forms  of  these  affections  are  commonly  met  with  on  the  face  and  more  exposed 
parts  of  the  body. 

Syphilitic  skin-diseases  arrange  themselves  under  the  follo-m'ng  groups. 

The  Roseola  consists  of  blotches  of  a  reddish-broMni  or  coppery  tint,  which 
become  more  distinct  as  the  redness  declines  ;  they  vary  in  size  from  smaU 
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cii-culai-  spots  to  large  and  diffused  patches.  These  are  usually  first  ohserved 
about  the  abdomen,  and  commonly  occur  early  in  the  disease,  often  before  the 
primary  sore  is  healed.  Syphilitic  roseola  usually  occui-s  in  patients  who  have 
had  chancrous  excoriation,  and  is  very  frequently  accompanied  by  an  erythe- 
matous condition  of  the  throat. 

The  Squamous  s)T)hilide  occurs  in  small  patches  of  an  ii-regular  shape,  of 
a  red  and  somewhat  coppery  colour,  which  are  commonly  covered  with  thin 
fihny  scales.  In  many  instances  the  patches  are,  however,  quite  smooth,  so  as 
to  have  a  glazed  and  almost  shining  look.  They  are  usually  situated  on  the 
inside  of  the  arms  and  thigh,  often  on  the  scrotimi  and  penis,  even  occurring 
on  the  glans.  They  also  frequently  appear  on  the  palms  and  soles,  where  deep 
fissures  and  cracks  are  met  wdth.  About  the  lips,  the  squamous  syphilide  gives 
rise  to  deep  and  troublesome  fissures.  It  is  often  associated  with  a  deep  and 
excavated  nicer  of  the  tonsils,  with  inflammation  of  the  iris,  and  not  uncom- 
monly ■^•ith  disease  of  the  periosteum  and  bones,  and  almost  invariably  follows 
the  indurated  chancre.  Associated  with  this  condition  are  large  brown  patches 
or  maculse,  which  occur  on  various  parts  of  the  body. 

The  Vesicular  syphiKde  is  of  very  rare  occurrence.  In  one  case  which  fell 
nnder  my  observation,  it  appeared  in  the  form  of  clusters  of  small  pointed 
vesicles,  which,  on  drying,  left  grey  or  brownish  crusts  and  coppery  marks. 

Sjrphilitic  Pustules,  on  the  contrary,  commonly  occur ;  beginning  as  small 
-  hard  papvdae  of  a  coppery  hue,  slowly  softening  in  the  centre  into  a  small 
deeply-seated  pustule,  having  a  large  brown  or  coppery  areola,  and  forming 
speedily  large  circular  dark-bro'WTi  or  even  black  scabs  ;  usually  flat  and 
irregularly  crusted,  at  other  times  conical.  When  flat,  they  constitute  syiDhilitic 
ecthyma  ;  when  conical,  the  rupial  form  of  the  disease.  After  their  sej)aration, 
troublesome  idcers  of  a  circular  shape,  and  with  rather  a  foul  surface,  axe 
commonly  left.  This  disease  first  appears  upon  the  face,  but  speedily  shows 
itseK  on  various  parts  of  the  body,  more  especially  on  the  extremities  ;  it 
is  always  indicative  of  constitutional  cachexy,  and  often  appears  at  an  eaiiy 
period  after  phagedaenic  chancre  ;  when  it  follows  other  forms  of  chancre,  this 
is,  I  believe,  o-\ving  to  the  system  having  in  the  meantime  fallen  into  a  low 
and  broken  state. 

Syphilitic  Tubercles  commonly  occur  as  an  advanced  or  tertiary  symptom ;  they 
-appear  as  hard,  smooth,  flat,  and  elevated  bodies  of  a  reddish-browji  or  purplish 
colour,  seated  on  the  face,  the  tongue,  the  limbs,  the  penis,  or  the  uterus. 
They  may  be  resolved  by  proper  treatment,  but  have  a  great  tendency  to 
ulcerate  and  to  destroy  the  parts  on  which  they  are  situated,  giving  rise  to 
large,  deep,  foul,  and  serpiginous  sores. 

Syphilitic  Boils  of  an  indolent  character,  but  painful,  and  discharging  a  thin 
ichorous  pus,  with  a  core  of  shreddy  areolar  tissue,  and  leaving  deep,  irregular, 
and  foul  ulcers,  are  not  imcommonly  met  with. 

Syphilitic  Ulcers  may  result  from  pustules,  tubercles,  or  boils,  or  may  com- 
mence as  tertiary  sores  ;  they  frequently  occur  where  the  integuments  are  thin 
or  where  they  are  moistened  by  the  natm-al  secretions  of  the  part.  They  are 
circular  with  elevated  edges,  and  tend  to  spread  in  circles,  with  a  foul  greyish  sui'- 
face  ;  often  creeping  along  slowly,  and  destroying  deeply  the  parts  they  affect  ; 
leaving  cicatiices  of  a  bluish  or  brown  colour,  thin  and  smooth,  which  are  apt 
to  break  open  again  on  the  application  of  any  slight  irritation. 

The  Hair  and  Nails  are  commonly  affected  in  advanced  constitutional 
syphilis  ;  baldness,  constituting  Siji^hilitic  Alopecia,  occurring  either  generally 
or  in  patches,  without  any  apparent  disease  of  the  skin.  Disease  of  the  nails 
Syphilitic  Onychia,  occurs  in  two  forms,  either  as  a  foul  ulceration  between  the 
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toes,  or  else  as  a  chronic  inflammation,  with  foetid  discharge  in  the  matrix  of 
the  nail ;  which  becomes  black,  more  or  less  bent,  and  scales  off  with  the  for- 
mation of  a  dii'ty  ulcer  under  its  detached  edge. 

The  Treatment  of  Cutaneous  Sypldlis  must  be  conducted  in  accordance  with 
the  general  principles  abeady  laid  down,  and  with  special  reference  to  the 
characters  of  the  concomitant  constitutional  condition,  or  of  the  other  local 
manifestations  accompanying  it.  In  the  early  stages,  when  ushered  in  by  febrile 
disturbance,  a  mild  antiphlogistic  treatment  is  required  ;  when  the  pyrexia  has 
been  subdued,  more  specific  measures  must  be  had  recourse  to.  In  the  roseolar 
forms,  the  treatment  of  the  secondary  aflection  should  be  guided  by  the  previous 
management  of  the  primary  sore.  If  mercury  have  been  given  for  this,  we 
should  content  ourselves  with  the  iodide  of  potassium  in  infusion  of  quassia, 
or,  what  is  better,  in  full  qiiantities  of  the  compound  decoction  of  sarsaparilla. 
Should  merctiry  not  have  been  given  in  the  primary  sore,  recourse  must  now 
be  had  to  it.  In  the  squamous  syphiLide,  mercury,  I  think,  is  always  necessary  ; 
and  here  I  give  the  preference  to  the  iodide  over  the  other  preparations.  In  the 
pustular  forms,  syphilitic  rupia  and  ecthyma,  the  constitution  being  commonly 
shattered,  a  tonic  plan  of  treatment  is  required  in  the  first  instance  ;  after  which 
the  bichloride  of  mercury  in  tincture  of  bark  or  decoction  of  sarsaparilla  should 
be  steadily  administered.  In  these  cases  also  much  benefit  will  be  derived  from 
the  mercurial  fume-bath.  In  the  tubercular  syphilide  much  the  same  treatment 
is  required  as  in  the  last  variety  ;  in  these  cases,  however,  I  have  often  foimd 
Donovan's  solution  of  the  greatest  possible  value,  the  disease  rapidly  disap- 
pearing imder  its  use  ;  the  same  plan  is  required  in  the  management  of 
syphilitic  boils.  In  the  treatment  of  secondary  syphilitic  ulcers  we  shall  find  it 
necessary  to  use  caustic  freely,  with  th.e  view  of  settiag  up  anew  and  more  healthy 
action  in  the  j)art.  For  this  purpose  nitric  acid,  or  the  acid  nitrate  of  mercury, 
is  especially  serviceable  ;  on  the  separation  of  the  slough  thus  produced,  the 
sore  may  be  dressed  with  red  precipitate  powder  or  ointment,  or  the  black  wash, 
to  which,  if  there  be  irritation,  opium  may  be  added — the  same  constitutional 
treatment,  esj^ecially  Donovan's  solution,  being  employed.  In  syphilitic  alopecia, 
the  internal  administration  of  bichloride  of  mercury  with  bark  or  iron,  and  the 
external  use  of  a  strong  stimulant,  such  as  the  nitrate  of  mercury  ointment  or 
tincture  of  cantharides,  will  be  found  most  serviceable ;  and  in  syphilitic  onychia, 
the  free  application  of  nitrate  of  silver,  followed  by  the  black  wash,  and  bichlo- 
ride of  mercury  or  Donovan's  solution  internally,  is  the  proper  treatment. 

2.  Warts,  Excrescences,  and  Vegetations  are  commonly  met  with  ia  constitu- 
tional syphilis,  especially  in  the  neighbourliood  of  the  mucous  canals,  being 
usually  situated  in  the  neighbourhood  of  the  anus,  periaseum,  or  scrotum  ;  and 
in  the  female,  upon  and  within  the  labia.  They  axe  also  very  frequently  met 
with  about  the  tongue,  on  the  tonsils,  palate  and  bps.  When  occurring  in  the 
neighbourhood  of  the  organs  of  generation,  they  are  usually  large,  flat,  soft, 
slightly  elevated,  and  unifonn  in  structure  and  appearance,  moistened  with  a 
good  deal  of  mucous  exudation,  and  a  sort  of  perspii-able  secretion  of  the  neigh- 
bouidng  skin.  When  seated  in  the  mouth  or  throat  they  are  usuaUj'-  small, 
and  not  so  distinctly  elevated  or  circumscribed,  but  look  rather  like  a  thickened 
and  opaque  condition  of  the  mucous  membrane  in  these  situations.  These 
secondary  warts,  Gondijlomata  or  Mucous  Tubercles,  as  they  are  often  termed, 
differ  essentially  from  the  primary  vegetations,  not  only  in  their  appearance 
and  general  uniform  character,  but  in  being  dependent  on  the  constitutional 
condition  of  the  disease,  and  not  on  local  causes  solely,  such  as  the  u-ritation  of 
discharges  and  the  want  of  cleanliness.  They  are  also  certainly  contagious  ; 
and  I  have  known  many  instances  in  which  they  have  been  distinctly  trans- 
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niitteil  in  this  way ;  and,  indeed,  it  is  by  and  tlirongli  them  that  secondary  syphilis 
is  transmitted  from  one  individual  to  another,  without  the  evidence  of  an  ante- 
cedent primary  sore.  Their  Treatment  must  be  constitutional  as  well  as  local  ; 
the  constitutional  means  shoidd  consist  in  the  administration  of  the  bichloride  of 
mercurv'  ^v'ith  sai-saparilla  ;  and  the  best  local  treatment  with  which  I  am  ac- 
quainted is  to  rub  them  freely  with  the  nitrate  of  silver,  dressing  the  parts  in  the 
interval  of  the  application  with  chlorinated  lotions.  Not  being  pendulous  or  dis- 
tinctly protuberant,  they  do  not,  like  the  primary  excrescences,  require  excision. 

3.  The  Mucous  Membranes  of  the  Mouth,  Nose,  Phartjnx,  and  Larynx,  are 
commonly  affected  with  secondary  syphilitic  eruptions ;  these  assimie  the 
form  of  mucous  tubercles,  or  of  the  exanthematous,  tubercular,  and  ulcerative 
syphilides.  The  exanthematous  affection,  corresponding  to  the  roseolar  form 
of  cutaneous  syphilis,  and  arising  from  the  same  cause  and  in  the  same  con- 
stitution, principally  affects  the  palate  and  thr-oat.  The  tuhercidar  variety 
corresponds  to  the  sqiiamous  cutaneous  eruptions,  and  is  chiefly  met  with  as 
flat,  hard,  and  elevated  tubercles  in  the  interior  of  the  mouth,  nose,  and 
throat.  The  ulcerative  affection  of  the  mucous  membranes  assumes  a  variety 
of  forms,  which  will  immediately  be  described,  and  occurs  principally  in  the 
throat  and  nose.  The  exanthematous  affection  of  the  mucous  membrane  is 
usually  an  early  sign  of  constitutional  syphilis,  frequently  showing  itself  a 
few  weeks  after  the  primary  occurrence  of  the  disease.  The  other  varieties 
belong  to  the  more  advanced  secondary  or  tertiary  periods. 

The  syphilitic  affections  of  the  mucous  membranes  so  readily  extend  to,  and 
are  so  commonly  associated  with,  corresponding  disease  of  the  deeper  structures, 
that  we  shall  more  conveniently  consider  theii  different  forms  according  as 
they  affect  distinct  organs  or  parts  of  the  body. 

The  Lips  are  commonly  affected  in  persons  labouring  imder  squamous 
syphilide,  with  fissures  or  cracks  usually  somewhat  indurated,  and  very 
painful  in  the  movement  of  these  parts.  In  the  Treatment,  the  application 
of  a  pointed  piece  of  nitrate  of  silver  to  the  bottom  of  the  crack  will  give 
the  most  effectual  relief.  The  insides  of  the  cheeks  are  not  unfrequently 
affected  in  a  similar  manner,  or  become  the  seat  of  mucous  tubercles,  which 
must  be  treated  as  has  already  been  stated. 

The  Tongue  may  be  affected  with  sypliilis  in  various  forms  ;  when  severely, 
its  disease  usually  constitutes  one  of  the  tertiary  varieties  of  the  affection. 
In  many  cases  the  mucous  membrane  becomes  thickened,  but  preserves  a 
peculiar  glossy,  semi-transparent,  almost  gelatinous  appearance,  and,  being 
irregularly  fissured,  gives  the  organ  a  thick  and  misshapen  look.  In  other 
instances,  the  epithelium  is  dry,  white,  and  opaque  in  patches  ;  the  surface 
of  the  tongue  looking  as  if  it  had  been  dyed  white  here  and  there.  Occa- 
sionally, ulcers  form  upon  its  surface  or  sides  ;  these  are  usually  irregular 
in  shape,  with  a  foul  smface  and  a  good  deal  of  surrounding  induration, 
and,  unless  care  be  taken,  may  readily  be  confoimded  with  scirrhus  or  epi- 
thelial cancer  of  the  organ.  The  diagnosis  of  these  affections  we  shall 
consider  when  speaking  of  diseases  of  the  tongue  generally.  Occasionally  a 
hard  elevated  circumscribed  timiour  of  a  dark-red  or  purpUsh  colour  slowly 
forms  towards  the  centre  of  this  organ  ;  it  increases  without  pain  and  in  a 
gradual  manner,  and  principally  occasions  inconvenience  by  its  bidk  and  the 
impediment  it  occasions  in  the  movements  of  the  tongue.  These  various 
diseases  usually  indicate  a  deeply  seated  constitutional  affection  of  the  tertiary 
type.  But  some  of  the  most  obstinate  cases  that  I  have  met  with  appeared  to 
have  originated  from  direct  contact  of  the  tongue  with  the  same  organ  in 
another  person  the  subject  of  tertiary  lingual  syphilis,  and  thus  in  direct 
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contamination.  The  Treatment  consists  in  the  administration  of  mercury,  eitlier 
in  the  form  of  iodide  or  of  bicliloride.  Donovan's  solution  is  extremely  useful 
in  many  of  the  more  inveterate  of  these  cases.  The  ulcers  should  he  touched 
from  time  to  time  with  the  nitrate  of  silver. 

The  sypliilitic  diseases  of  the  Throat  are  amongst  the  most  common  mani- 
festations of  constitutional  sypliilis,  and  frequently  occur  early.  They  present 
several  distinct  forms,  corresponding  to  analogous  primary  and  secondary 
cutaneous  aifections.  One  of  the  earliest  conditions  is  a  deep  red  exanthe- 
matous  efflorescence  of  the  soft  palate  and  the  pillars  of  the  fauces,  either 
without  ulceration,  or  with  but  superficial  abrasion,  but  with  much  cachexy 
and  depression  of  power  and  perhaps  -with  considerable  pyrexia.  It  often 
occurs  about  the  period  of  the  invasion  of  the  roseolar  or  rupial  syphilide,  and 
requires  the  same  Treatment  as  is  necessary  in  these  affections,  together  vnth. 
the  local  application  of  a  strong  solution  of  the  nitrate  of  silver.  A  deep 
excavated  ulcer,  with  a  hard  base  and  foul  greyish  surface,  of  circular  or  oval 
form,  is  not  unfrequently  met  with  on  one  or  the  other  tonsil ;  it  corresponds 
to  that  class  of  secondary  phenomena  that  follows  the  indurated  chancre,  and 
requires  mercury  in  some  form  for  its  cure  ;  in  this  and  many  other  cases  the 
mineral  may  most  conveniently  be  applied  to  the  throat  by  means  of  fumi- 
gation. A  sloughing  ulcer  is  occasionally  seen  on  the  side  of  the  thi'oat  or 
palate,  with  much  swelling,  a  foul  grey  surface,  and  rapid  destruction  of  parts, 
giving  rise  very  commonly  to  perforation  of  the  soft  palate,  and  thus,  by 
partially  destroying  the  curtain  between  the  mouth  and  the  nose,  occasioning 
serious  inconvenience  to  the  patient  during  deglutition  and  in  speech.  This 
form  of  ulcer  is  connected  with  the  rupial  or  ecthymatous  syphilides,  and 
requires  the  same  Constitutional  Treatment  as  these.  The  best  local  plan  is 
free  sponging  with  strong  nitric  acid,  and  gargling  -svith  solutions  of  the 
chlorides.  More  rarely  a  form  of  the  serpiginous  ulceration  is  met  with, 
producing  considerable  contraction  and  inconvenient  consolidation  of  tissues 
after  its  cui'e.  It  is,  I  think,  best  ti-eated  by  the  local  application  of  nitric 
acid,  and  the  internal  administration  of  bichloride  of  mercury. 

The  mucous  membrane  of  the  Larynx  is  not  unfrequently  affected  both  in 
early  and  in  advanced  syphilis.  During  the  period  of  the  scaly  eruptions  on 
the  skin,  and  excoriation  of  the  fauces,  the  larynx  is  attacked  by  catarrhal 
inflammation  and  by  the  formation  of  flat  slightly  elevated  papules,  similar 
to  those  seen  on  other  parts  of  the  body.  The  symptoms  are  hoarseness  and 
loss  of  voice,  and  occasionally  cough.  They  usually  subside  without  leaving 
any  permanent  injury.  In  these  cases,  chronic  inflammation,  with  thickening 
and  ulceration,  takes  place  about  the  rima  glottidis,  with  the  general  and 
local  symptoms  of  chronic  laryngitis  ;  such  as  huskiness  of  voice,  cough,  and 
expectoration  of  tenacious  or  offensive  mucus  ;  a  difficulty  in  deglutition, 
and  a  tendency  to  choking  on' swallowing  liquids,  with  tenderness  on  pressure 
about  the  throat,  also  come  on.  These  cases  are  usually  accompanied  by 
much  constitutional  cachexy,  and  not  unfrequently  eventually  terminate 
fatally  by  the  sudden  supervention  of  oedema  glottidis.  The  Co7istitutional 
Treatment  must  depend  upon  the  concomitant  symptoms  and  the  general 
state  of  the  patient ;  most  commonly  tonics  will  be  required.  The  Local 
Means  consist  in  the  fi-ee  application  of  the  solution  of  the  nitrate  of  silver 
to  the  rrina  glottidis,  and  the  occasional  employment  of  counter-irritation. 
In  syphilitic  ulceration  occurring  about  the  sides  or  base  of  the  epiglottis,  care 
must  be  taken  in  the  application  of  the  stronger  escharotics,  such  as  nitric 
acid,  or  the  acid  nitrate  of  mercury  ;  as  a  small  quantity  of  these,  if  inhaled 
into  the  larynx,  might  produce  serious  difficulty  in  breathing,  or  even  fatal 
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asphyxia.  In  many  cases  it  may  become  necessary  to  open  the  windpipe, 
in  order  to  prevent  the  patient  from  dying  of  aspliyxia  ;  this  must  be  done 
in  accordance  with  the  rules  that  wiU  be  laid  down  when  treating  of  Chronic 
Laryngitis. 

The  Nose  is  commonly  affected  in  constitutional  syphilis,  and  often 
destructively  so,  especially  in  individuals  much  exposed  to  changes  of 
temperature,  and  who  ai-e  unable  to  pay  proper  attention  to  their  treatment. 
The  mucous  membrane  becomes  chronically  thickened,  with  discharge  of 
blood  and  pus,  coryza,  and  habitual  snuffling.  In  other  cases  ulceration 
takes  place,  with  a  very  fetid  odour  of  the  breath,  and  the  formation  of 
thick  ecth}Tnatous  crusts  on  the  septum,  or  between  this  and  the  alas.  This 
ulceration  is  of  a  very  persistent  and  troublesome  character,  and  requires 
usually  a  mercurial  treatment  with  the  local  application  of  strong  nitric  acid, 
or  of  the  acid  nitrate  of  mercury,  to  arrest  its  progress.  In  many  cases 
ulceration  v.'ill  rapidly  proceed  to  destruction  and  perforation  of  the  septum, 
or  necrosis  of  the  spongy  bones,  the  vomer,  and  ethmoid  ;  sometimes  exca- 
vating the  whole  of  the  interior  of  the  nose,  scooping  and  cleaning  it  out  into 
one  vast  chasm.  When  this  happens  the  nasal  bones  are  usually  implicated, 
being  flattened,  broken  down,  and  destroyed  ;  the  alse  and  columna  ulcerating 
away,  and  producing  vast  disfigurement.  Occasionally  the  disease  extends 
to  the  bones  of  the  base  of  the  skull,  and  in  this  way  may  occasion  amaurosis, 
epilepsy,  or  death.  The  Treatment  of  these  nasal  affections  must  be  conducted 
in  accordance  with  general  principles.  In  many  cases  mercurial  fumigation  is 
extremely  useful ;  in  others,  where  the  disease  is  of  an  ulcerative  character, 
the  strong  acid  and  caustic  applications  already  mentioned,  with  chlorinated 
solutions  occasionally  sniffed  up,  will  do  much  to  stop  the  progress  of  the 
disease.    As  necrosis  occurs,  the  dead  bone  must  be  removed. 

4.  Syphilitic  Iritis  usually  occurs  after  exposure  to  cold,  and  often  in  people 
that  are  otherwise  strong  and  healthy.  The  ordinary  symptoms  of  iritis, 
somewhat  modified,  characterise  the  affection.  The  patient  complains  of 
dimness  of  sight,  pain  in  the  eye,  and  often  of  very  severe  circumorbital  or 
hemicranial  pains.  On  examining  the  eye,  the  conjunctiva  will  be  found  to 
be  slightly  injected,  and  a  zone  of  pink  vessels  to  be  seated  on  the  sclerotic, 
close  to  the  cornea  ;  the  aqueous  humour  has  lost  its  transj)arency,  giving  a 
muddy  look  to  the  eye,  and  the  colour  of  the  iris  is  altered.  The  pupil  is 
irregular  in  shape,  usually  angular  towards  the  nasal  side,  and  small  yellowish 
or  brownish  nodules  of  lymph  may  be  seen  to  be  deposited  on  the  sui'face  of 
the  iris.  If  the  case  be  left  to  itself,  or  be  improperly  treated,  it  will  advance 
to  disorganisation  or  to  permanent  opacity  of  the  eye. 

The  Treatment  of  these  cases  consists  in  local  depletion  by  means  of  cupping 
and  leeches  to  the  temples,  and  the  administration  of  calomel  and  opiiun 
internally,  at  the  same  time  that  a  drop  of  the  solution  of  atropine  is  j)ut  into 
the  eye.  Most  commonly,  as  the  mouth  becomes  affected  by  the  mercurial 
the  eye  will  clear,  the  lymph  becoming  absorbed,  and  the  pupil  regaininw  its 
normal  shape  and  colour.  In  some  cases,  however,  a  chronic  inflammation 
continues  ;  in  these  circumstances,  the  best  effects  result  from  the  ad- 
ministration of  small  doses  of  bichloride  of  mercury,  with  repeated  blisterino' 
to  the  temples ;  and,  in  a  later  stage,  soda  and  bark  may  be  advantageously 
given. 

5.  Venereal  Periostitis  or  Nodes  may  occur  on  almost  any  of  the  bones  ;  but 
the  disease  is  most  commonly  met  with  on  the  tibia,  the  clavicle,  or  the  bones 
of  the  foreai-m.  Some  joints  are  also  not  unfrequently  affected  by  it ;  the 
stemo-clavicular  articulation  and  the  knee-joint  are  especially  often  its  seats. 
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Nodes  are  iudoleut,  elongated,  uuiforin,  and  hard  swelliiigH,  sometimes 
tender  on  pressure,  and  generally  but  Little  painful  during  the  day ;  Lut  at 
night  the  aggravation  of  pain  is  peculiarly  marked,  and  constitutes  perhaps 
the  most  distressing  symptom  in  these  cases.  They  consist  of  a  thickened 
state  of  the  jDeriosteum,  with  some  plastic  effusion  within  and  underneath  it, 
and  occasional  thickening  of  the  subjacent  bone ;  they  may  continue  per- 
manently or  may  terminate  by  resolution ;  it  is  seldom  that  they  suppurate, 
unless  there  be  disease  of  the  subjacent  bone.  The  Treatment  consists,  if 
there  be  much  tenderness,  in  the  application  of  leeches  ;  if  there  be  no  great  sen- 
sibility on  pressure,  but  considerable  nocturnal  pain,  blisters  shoidd  be  applied. 
When  they  are  in  a  chronic  state,  the  tincture  of  iodine  is  an  useful  applica- 
tion. Nodes  sometimes  become  soft  and  prominent,  and  feel  semi-fluctuating, 
especially  when  seated  on  the  cranium,  so  as  almost  to  tempt  the  Siu'geon  to 
make  an  opening  into  them  ;  this,  however,  should  never  be  done,  as  the 
swelling,  however  great,  will  subside  under  proper  treatment.  For  the  ulti- 
mate removal  of  the  tumour,  and  the  relief  of  the  noctm-nal  pains,  we  possess 
an  excellent  and  sure  remedy  in  the  iodide  of  potassium. 

Other  fibrous  membranes  besides  the  periosteum  may  become  diseased  in 
constitutional  sypliilis,  and  masses  of  dense  lymph  in  the  form  of  warty 
tumours,  excrescences,  or  nodes,  may  be  deposited  upon  them  as  the  conse- 
quence of  the  specific  inflammation.  This  is  particularly  the  case  with  the 
dura  mater.  As  one  of  the  ulterior  effects  of  tertiary  sj^hilis,  structural 
changes  of  this  kind  may  take  place  in  and  upon  it,  giving  rise  to  epileptiform 
seizures,  and  eventually  coma  and  death,  partly  from  pressure,  partly  from 
irritation. 

6.  Diseases  of  the  Bones  are  amongst  the  more  remote  and  severe  effects  of 
constitutional  sypliilis,  when  it  has  reached  the  tertiary  stage.  By  some 
Surgeons  they  are  said  to  be  the  result  of  the  administration  of  mercim', 
rather  than  of  the  sypliilis  for  which  the  mineral  is  given.  This  doctrine  I 
believe  to  be  entirely  without  foundation.  I  have  had  under  my  care  patients 
with  extensive  disease  of  the  cranium  and  of  the  clavicle,  whose  sy[Dhilis  had 
been  treated  from  first  to  last  on  the  non-mercurial  plan.  One  patient 
especially,  a  soldier,  from  whom  I  removed  a  portion  of  the  cranium  and  of 
the  clavicle  for  necrosis  accompanying  constitutional  sj'philis,  had  been  treated 
in  a  military  hospital  without  mercmy.  I  have  never  seen  or  heard  of 
mercury  producing  necrosis  in  any  bones,  except  those  of  the  jaws,  when  given 
for  other  diseases  than  syphilis.  No  doubt  such  diseases  of  the  bone  are 
especially  apt  to  occur  when  the  patient's  constitution  has  been  broken  do^vll 
by  any  means ;  and  an  improperly  conducted  mercmial  com-se  may  be  one 
of  these.  That  they  are  met  with  in  syphilitic  cases  in  which  no  mercury 
has  been  given,  there  can  be  no  doubt.  They  usually  occur  after  the  patient 
has  passed  through  the  whole  course  of  the  less  severe  syphilitic  affections, 
such  as  those  of  the  skin,  mucous  membrane,  and  throat.  The  afiections  of  the 
bones,  however,  are  not  necessarily  preceded  by  the  minor  constitutional  eft'ects, 
but  may  in  some  cases  declare  themselves  at  the  same  time  -with,  the  affections 
of  the  skin  and  mucous  membranes.  They  more  commonly  occxir  amongst  the 
poorer  classes,  especially  those  who  are  exposed  to  atmospheric  vicissitudes, 
and  chiefly  in  strumous  constitutions. 

The  venereal  affections  of  the  bones  are  principally  met  -n^th  in  those  that 
are  flat  and  compact,  as  the  cranial,  nasal,  and  maxillary  bones.  In  these, 
various  forms  of  disease  occur.  One  of  the  most  common  is  perhaps  Clironic 
Osteitis,  with  hypertrophy  and  condensation  of  the  osseous  tissues,  often  to 
a  very  marked  extent.    This  affection  may  occur  in  the  bones  of  the  skull, 
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but  is  also  met  with  in  some  of  the  long  bones,  as  the  tibia  and  the  ulna  ; 
it  is  characterised  by  very  severe  pain,  especially  of  a  nocturnal  character, 
accompanying  the  enlarged  and  thickened  state  of  the  bone. 

Syphilitic  Necrods  chiefly  occui-s  in  the  bones  of  the  skull  and  jaws,  the 
alveolai-  processes  of  which  may  exfoliate  ;  the  palatine  process  of  the 
superior  maxillary  bone,  the  spongy  and  the  nasal  bones,  are  also  commonly 
destroyed  by  this  morbid  action  ;  but  it  is  a  remarkable  fact  that  the  palate- 
bones  are  not  nearly  so  often  affected  as  the  nasal  and  spongy  bones.  In 
consequence  of  this  destruction  of  bony  tissue,  the  interior  of  the  nose  becomes 
chronically  diseased,  and  the  organ  may  fall  in,  or  a  conununiccation  may  be 
established  between  the  nose  and  the  mouth  tlu'ough  the  hard  palate. 

Syphilitic  Caries,  or  ulceration  of  bone,  presents  different  forms,  which,  ac- 
cortling  to  Stanley,  correspond  to  analogous  ulcers  and  eruptions  of  the 
skin.  Thus,  there  may  be  the  simple  ulcer  of  the  bone,  sho'wing  a  rough, 
irregular,  porous,  and  depressed  surface  ;  the  worm-eaten  caries,  consisting  of 
small  pits  or  excavations,  studding  the  surface  ;  and  the  serpiginous  or  creeping 
ulcer,  mai-ked  by  imperfect  attempts  at  repair,  and  the  deposition  of  new  bone 
in  nodules  or  masses.  The  cranial  bones  are  those  that  ai-e  most  commonly 
affected  in  this  way ;  and  their  disease  may  sometimes  prove  fatal  by  the 
irritation  set  up  by  it  in  the  brain  or  its  membranes.  The  bones  of  the 
extremities,  however,  are  not  unfrequently  similarly  affected. 

I  have  twice  seen  a  peculiar  dry  caries  of  the  cancellous  structure  of  the 
head  of  the  tibia  in  old  syphilitic  cases.  In  both  cases,  which  were  very 
similar,  the  patients  had  been  affected  for  a  length  of  time  with  nodes  of  the 
tibia,  as  a  consequence  of  long-antecedent  sypliilitic  taiut.  Clironic  abscess 
eventually  developed  itself  over  the  head  of  the  tibia,  leading  to  carious  bone. 
I  exposed  and  gouged  tliis  away.  It  was  peculiarly  dry,  light,  and  almost 
flocculent,  if  such  a  term  can  be  employed  to  bone.  Both  patients  recovered  . 
well  from  the  operation ;  but  one  of  them,  a  female,  died  two  years  afterwards 
of  epilepsy,  consequent  on  syphilitic  tumours  of  the  diu-a  mater. 

The  Treatment  of  syphilitic  caries  varies  somewhat,  according  to  the  form 
which  the  disease  assumes,  and  the  previous  management  of  the  patient.  In 
osteitis,  the  principal  reliance  should  be  placed  upon  the  conjoined  influence  of 
calomel  and  opium,  provided  the  patient  have  not  previously  been  fully  mer- 
curialised. K  he  have  been  so,  Ave  must  rely  chiefly  upon  iodide  of  potassium. 
In  the  more  advanced  and  intractable  cases  that  have  resisted  all  treatment  I 
have  found  the  greatest  advantage  result  from  cutting  down  iipon  the  enlarged, 
thickened,  and  tender  bone,  and  by  means  of  a  Hey's  saw  making  a  deep  cut 
into  it  about  one  and  a  haK  or  two  inches  in  length,  parallel  to  its  axis,  and 
down  to  the  medullary  canal.  By  this  operation  the  tension  is  at  once  relieved, 
and  the  pain  effectually  and  permanently  removed.  In  syphilitic  necrosis,  the 
constitutional  cachexy  demands  the  principal  share  of  attention  ;  the  necrosed 
bone  should  be  separated  as  it  becomes  loose,  the  local  irritation  depending  on 
its  presence  then  subsiding.  When  the  bone  has  fallen  into  a  carious  state 
iodide  of  potassium  in  combination  with  iron,  cod-liver  oil,  or  sarsaparilla, 
with  the  mineral  acids,  will  improve  the  tone  of  the  system,  and  stay  the  pro- 
gress of  the  disease.  The  ulcerated  and  exposed  bone  requires  to  be  dressed 
with  strong  stimulants ;  the  red  oxide  of  mercury,  in  ointment  or  powder,  is 
perhaps  the  best ;  in  some  cases,  touching  the  part  freely  with  the  acid  nitrate 
of  mercury  will  establish  a  more  healthy  action. 

6.  Syphilitic  disease  of  the  Testicle  is  one  of  the  more  advanced  conditions  of 
the  constitutional  affection.  It  commonly  occurs  as  the  result  of  that  train  of 
symptoms  that  consist  mainly  of  squamous  affections  of  the  skin,  the  excavated 
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ulcer  of  the  throat,  iiitis,  and  nodes,  but  usually  it  does  not  appear  until  these 
different  manifestations  of  constitutional  syphilis  have  each  in  their  turn 
passed  away  ;  the  patient,  indeed,  appearing  to  have  recovered  from  all  disease, 
and  being  otherwise  in  good  health.  Commonly  the  exciting  cause  of  the 
disease  may  be  a  blow,  a  squeeze,  the  occui-rence  of  gonorrheal  epididymitis,  or 
eome  other  local  cause.  The  testis  will  then  be  observed  gradually  to  enlarge, 
tmtil  it  attains  the  size  of  a  tm-key's  egg,  or  even  larger,  being  ovoid  in  shape, 
heavy,  and  smooth,  not  painful  except  by  its  weight,  wlxich  causes  dragging 
and  uneasy  sensations  in  the  cord  and  loins.  This  disease  is  very  commonly 
accompanied  by  a  small  hydrocele,  constituting,  indeed,  a  hydro-sarcocele. 
Most  frequently  only  one  testis  is  affected  ;  it  is  but  very  rarely  that  both 
are  diseased.  The  affection  continues  to  increase,  giving  rise  to  imeasiness 
from  its  size  and  weight,  but  is  not  followed  by  suppuration  or  other  in- 
convenience. 

Hamilton  of  Dublin  has  described  another  form  of  syphilitic  sarcocele, 
tmder  the  tenn  "  tubercular  sjqDhilitic  sarcocele."  In  this  the  testis  is  enlarged 
to  three  or  four  times  its  natiu'al  bull?;,  of  an  irregular  shape,  presenting  an 
uneven,  hard,  and  knotty  mass  ;  it  is  neither  painful  nor  tender,  but  incon- 
venient from  its  weight,  causing  pains  in  the  loins  and  cord.  Both  testes  are 
usually  affected,  but  one  is  worse  than  the  other  ;  and  when  the  disorganisation 
is  great,  Hamilton  states  that  all  sexual  desire  is  lost,  and  that  neither 
erections  nor  emissions  take  place  ;  both,  however,  returning  as  the  treatment 
effects  the  restoration  of  the  organ  to  its  normal  condition.  In  these  cases 
suppuration  not  unfrequently  takes  place,  followed  by  the  discharge  of  thin 
pus,  the  formation  of  fistulous  openings,  and  occasionally  the  protrusion  of  a 
fungus.  This  form  of  sarcocele  occurs  in  persons  of  a  broken  and  cachectic 
constitution,  who  are  suffering  severely  from  the  more  advanced  and  inveterate 
forms  of  tertiary  syphilis,  especially  of  the  bones  and  tliroat. 

In  the  simple  sypliilitic  sarcocele,  the  enlargement  of  the  testes  is  jJiincipally 
due  to  the  deposit  of  semi-transparent  white  or  yellow  lymph,  in  an  uniform 
manner,  throughout  the  substance  of  the  organ  external  to  the  tubuli.  In  the 
tubercrdar  syphilitic  sarcocele,  Hamilton  states  that  tubercles  of  a  yellow 
colour,  and  varying  in  size  from  a  split  pea  to  a  chestnut,  or  even  larger,  are 
found  in  the  substance  of  the  organ  ;  these,  softening,  give  rise  to  suppuration 
in  and  around  them,  and  thus  to  the  ultimate  disorganisation  of  the  testis, 
which  becomes  converted  into  a  hard  irregular  fibro-cellular  mass,  in  which 
cretaceous  matter  is  occasionally  deposited. 

In  the  Treatment  of  the  simple  form  of  sarcocele,  a  full  mercurial  course  is 
generally  necessary ;  the  bichloride,  in  doses  of  the  twelfth  or  eighth  of  a 
grain  three  times  a  day,  is  the  best  preparation.  This  should  be  continued  for 
at  least  six  or  eight  weeks,  or  until  hardness  disappears.  Any  hydrocele  that 
exists  should  be  tapped,  and  the  fluid  drawn  ofi'  by  means  of  a  small  trochar 
and  cannula  before  the  treatment  is  commenced.  After  the  mercury  has  been 
discontinued,  the  remaining  swelling  of  the  testis  may  be  removed  by  the 
internal  administration  of  iodide  of  potassium  in  five-grain  doses,  twice  or 
thrice  daily,  with  frictions  with  the  iodide  of  lead  ointment.  In  these  cases, 
care  should  be  taken  not  to  irritate  the  scrotum  with  very  stimulating  applica- 
tions, as  the  skin  is  tender,  and  readily  becomes  excoriated ;  ordinary  strapping 
is  of  very  little  use,  but  in  some  cases  I  have  foimd  strapping  \vith  the  plaster 
of  ammoniacum  and  mercury,  diluted  with  equal  parts  of  belladonna  plaster, 
of  service.  If  suppuration  occur,  and  a  fungus  protrude,  the  same  treatment 
must  be  adopted  as  will  be  described  when  we  come  to  speak  of  the  strumous 
testicle. 
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7.  Syphilitic  Ovaritis  is  a  disease  that  I  believe  I  have  on  several  occasions 
met  with.  The  history  of  the  cases  has  been  uniformly  as  follows  :  a  long 
antecedent  attack  of  syphilis  ;  various  constitutional  symptoms  running  through 
secondary  and  tertiary  stages  ;  inflammatory  congestion  of  one  ovary,  as  deter- 
mined by  abdominal  and  rectal  exploration  ;  eventual  cure  by  means  of 
leeching  and  the  bichloride  of  mercury  and  bark  ; — in  fact,  a  condition  of 
things  closely  resembUng  what  occm-s  in  sypliilitic  sarcocele. 

8.  Besides  these  various  constitutional  manifestations  of  syphilis,  tumours  of 
the  Muscles  and  Tendons,  depending  on  this  disease,  have  been  described  by 
Bouisson.  These  consist  of  nodules  of  yellow  gummy  matter,  like  those  de- 
scribed to  occur-  in  the  testis  ;  they  form  between  the  muscular  fibres  from  the 
connective  tissue.  The  muscles  are  also  often  contracted  by  tough  adhesions 
of  the  sheaths  and  insertions  through  slow  inflammation  and  thickening  of 
the  fibrous  tissue.  When  affecting  the  tendons,  these  tumours  are  elongated, 
and  resemble  nodes  upon  them.  Their  presence^is  attended  with  some  pain 
during  the  contraction  of  the  muscle  ;  they  are  usually  somewhat  globular,  and 
vary  in  size  from  a  nut  to  a  pigeon's  egg,  being  accompanied  by  noctui-nal  pains. 
They  are  best  treated  by  the  iodide  of  potassium. 

INFANTILE  SYPHILIS. 

The  existence  of  a  chancre  on  the  labia  of  the  mother  may  possibly  infect 
the  child  at  birth  with  either  of  the  two  forms  of  venereal  disease  that  have 
been  described,  just  as  it  may  inoculate  the  hand  of  the  accoucheur  ;  but 
syphilis  thus  contracted  by  the  infant  is  not  the  form  of  the  disease 
that  is  described  as  Infantile  Syphilis.  This  is  a  truly  hereditary  ijifection, 
transmitted  to  the  infant  at  the  time  of  its  conception,  or  communicated 
to  it  through  the  medium  of  the  mother  during  intra-uterine  life,  and 
existing  as  a  constitutional  afl"ection  at  the  time  of  its  birth.  Though  we  may 
believe  that  syphilis  is  not  easily  eradicated  from  a  system  into  which  it  has 
once  been  received,  and  that  under  certain  conditions  it  may  readily  be  trans- 
mitted to  the  offspring  ;  yet  I  think  that  we  are  still  ignorant  of  the  amount 
and  nature  of  the  constitutional  affection  of  the  parents  that  are  necessary  for 
the  development  of  syphilis  in  their  children,  and  that  we  are  certainly  not 
warranted  in  concluding  that  a  parent  who  has  been,  or  even  who  is  actually 
affected  by  constitutional  syphilis,  must  necessarily  have  a  syphilitic,  or  even  a 
feeble  and  strumous  family  ;  although  the  probability  undoubtedly  is  that  the 
former  will  be  the  case.  I  have  had  under  my  observation  a  gentleman 
whom  I  had  attended  for  secondary  syphilis,  and  who,  contrary  to  my  advice, 
married  a  few  years  ago  ;  and,  though  he  has  since  then  suffered  from  psoriasis 
of  the  hands,  mucous  tubercles,  fissivres  on  the  lips  and  tongue,  and  venereal 
sarcocele,  yet  his  -wife  has  borne  a  perfectly  healthy  family,  not  only  without 
any  syphilitic  taint,  but  without  any  apparent  constitutional  cachexy. 

Syphilis,  when  transmitted  by  the  parents,  appears  to  lessen  the  vitality  of 
the  ovum  to  such  a  degree,  that  it  either  cannot  reach  its  development,  or,  if  it 
do  so,  that  the  child  which  is  born  is  not  only  tainted,  but  enfeebled  in  consti- 
tution. When  the  ovum  is  infected  with  syphilis,  several  morbid  states  may 
result,  according  to  the  intensity  of  the  infection.  It  may  be  so  blighted  that 
it  never  reaches  the  maturity  of  iutra-uterine  life,  but  becomes  early  aborted  ; 
in  this  way  many  consecutive  miscan-iages  may  happen  in  consequence  of  one 
or  both  of  the  parents  having  constitutional  syphilis  ;  but,  if  they  be  put  imder 
proper  treatment  by  a  mercurial  course,  and  the  disease  be  thus  eradicated 
from  the  system,  the  ovum  will  at  the  next  pregnancy  probably  reach  its  full 
development.    The  embryo  may  go  its  full  time,  and  the  foetus  be  born  with 
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syphilitic  cachexy  and  local  manifestations  of  the  disease  fully  developed  upon 
it.  More  frequently,  however,  it  hax)pen8  that  the  child,  although  cachectic 
and  sickly  looking,  is  brought  into  the  world  without  any  sypliilitic  appear- 
ances ;  but  in  the  course  of  a  few  weeks,  usually  from  the  third  to  tlie 
eighth,  these  declare  themselves.  Constitutional  syphilis  of  a  congenital  nature 
may  manifest  itself  even  at  the  adult  age.  This,  though  rare,  has  fallen 
Tinder  my  observation  in  a  young  woman  of  seventeen  who  was  covered  with 
marked  syphilitic  psoriasis,  with  which  she  had  b(ien  affected  for  several  years. 
The  mother  told  me  that,  shortly  after  birth,  evidences  of  infantile  syphilis 
had  appeared  ;  that  these  had  yielded  to  treatment,  but  that,  as  the  period  of 
puberty  approached,  the  psoriasis,  wMch  was  truly  of  a  sj^^hilitic  nature,  had 
shown  itself.  In  other  cases,  again,  it  is  not  impossible  that  the  syphilitic  taint 
may  manifest  itself  in  a  different  way  from  that  which  has  just  been  alluded 
to  ;  that  no  local  manifestation  may  occm",  but  that  an  impaired  and  depraved 
state  of  constitution  and  of  nutritive  activity  may  be  inherited,  which,  in  after- 
life, gives  rise  to  some  of  the  various  forms  of  scrofula  or  of  other  constitutional 
disease,  dependent  n^on  an  enfeebled  state  of  system,  or  a  diminution,  as  it 
were,  of  the  general  vitality. 

Mode  of  Communication. — The  mode  of  communication  of  sjq^hilis  to  the 
ovum,  or  to  the  intra-uterine  foetus,  is  an  investigation  that  has  much  occupied 
the  attention  of  Siu'geons,  and  is  of  considerable  practical  interest.  It  has  been 
considered  probable,  that  the  poison  may  be  commimicated  to  the  embryo  in  at 
least  four  ways  :  viz.,  1,  the  father  may  have  a  constitutional  taint  of  which  he 
has  been  imperfectly  cured,  and,  without  communicating  any  syphilitic  disease 
to  his  wife,  may  be  the  parent  of  an  offspi-ing  that  exhibits  indications  of  being 
infected ;  or,  2,  the  mother,  haraig  a  similar  constitutional  disease,  may  in  like 
manner  taint  her  own  offspring  ;  or,  3,  the  diseased  child  may  be  bom  of 
parents,  both  of  whom  are  constitutionally  infected  ;  or,  4,  the  mother  may 
become  pregnant  with  a  healthy  embryo,  but,  afterwards  contracting  syiihilis, 
may  transmit  it  to  her  offspring. 

There  are  very  good  reasons  for  doubting  if  the  disease  passes  from  the 
father  to  the  child  without  also  implicating  the  mother.  In  the  first  place,  this 
faculty  is  shared  by  no  other  contagious  disease.  No  father  can  give  his 
offspring  small-pox,  though  the  mother  frequently  communicates  that  disease 
to  her  foetus.  In  the  next  place,  it  is  well  known,  as  Colles  of  Dublin  long 
ago  pointed  out,  that  a  congenitally  syj)hilitic  child  never  infects  its  mother, 
though  it  will  transmit  its  disease  readHy  to  a  wet-nurse,  whose  breasts 
it  sucks  ;  this  apparent  exemption  of  the  mother  being  due  to  the  fact 
that  she  has  been  already  infected  with  the  disease.  Again,  the  symptoms 
of  syploilis  are  often  exceedingly  mild  in  women,  and  constantly  overlooked. 
Hence,  in  the  present  state  of  our  knowledge,  it  is  safer  to  conclude  that  the 
father  infects  the  mother,  and  that  she  again  transmits  her  disease  to  the 
offspring. 

Ricord,  however,  states  that  a  mother,  pregnant  with  a  syphilitic  foetus,  the 
offspring  of  a  father  labouring  under  constitutional  disease,  can  be  infected 
through  it  A\nthout  herself  having  had  primary  syphilis  ;  and  Jonathan  Hutch- 
inson has  lately  advanced  a  considerable  amoimt  of  evidence  in  support  of  this 
doctrine,  which,  nevertheless,  fails  to  carry  conviction  to  my  mind  that  such 
communication  ever  takes  place.  Then,  again,  there  is  no  doubt  that  a  wet-nurse 
labouring  under  constitutional  syphilis  can  infect  the  child  that  she  suckles,  the 
infant  being  contaminated  through  the  medium  of  the  miUc.  Ricord,  and  many 
others  of  equal  authority,  admit  this.  My  own  opinion  is  that  syjihilis  is,  though 
rarely,  so  transmitted  ;  and,  indeed,  there  are  a  number  of  cases  on  record  in 
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proof  of  this  {mle  Rankiiuj's  AbsUxid,  vol.  iv).  The  converse  of  this  is  also 
a  matter  beyond  dispute  :  a  sypliilitic  child  can  infect  a  healthy  nurse.  This 
point  is  one  of  very  great  importance,  inasmuch  as  actions  for  damages  have 
been  brought  by  women  who  have  stated  that  they  have  become  diseased  from 
the  child  that  they  have  nursed.  There  are  cases  recorded  that  prove  it  incon- 
testably  ;  and,  on  such  a  question  as  this,  one  positive  fact  must  necessarily 
outweigh  any  amount  of  negative  evidence.  Not  only  have  Hunter  and 
Lawrence  related  cases  in  wliich  an  infected  child  communicated  the  disease  to 
several  nurses  in  succession ;  in  Hunter's  case  three  wet-nurses  were  succes- 
sively infected,  two  of  whom  gave  the  disease  again  to  their  own  children  ;  but 
a  considerable  mass  of  evidence  upon  this  pomt  is  to  be  foimd  in  RanJcing's 
Abstract  {loc.  cit.)  The  disease  is  especially  ajjt  to  be  commvmicated  in  this 
way,  if  the  nurse  have  any  crack  or  abrasion  upon  her  nipple,  and  the  infant 
sores  upon  the  mouth.  CoUes,  however,  who  had  great  experience  in  syphilis, 
states  that  the  disease  may  be  comnRuiicated  to  the  nurse  from  an  infected 
child,  by  mere  contact,  without  excoriation. 

Symptoms. — The  symptoms  of  infantile  syijhilis  are  sufficiently  well  marked: 
consisting  principally  of  cachexy,  with  disease  of  the  mucous  and  cutaneous 
surfaces.  The  first  indication  is  usually  the  atrophic  and  cachectic  apjyearance 
of  the  child ;  this  not  infrequently  shows  itself  at  birth,  and  when  it  does  so, 
such  children  are  often  small,  slrrivelled,  wan,  and  wasted,  when  bom ;  the 
face  especially  has  an  aged  look,  the  features  being  pinched,  and  the  flesh  soft 
and  flabby  ;  the  complexion  generally  has  a  yelloAvish  or  earthy  tinge  ;  and 
these  characters  continue  imtil  the  disease  is  eradicated  from  the  system  of  the 
child.  But  it  is  more  usual  for  the  disease  to  delay  its  appearance  until  a 
month  has  elapsed  after  birth.  Diday  and  De  Meric  have  collected  a  large 
nimrber  of  cases,  in  most  of  which  the  disease  was  developed  in  the  fiJth  and  sixth 
weeks.  Many  betrayed  their  disorder  in  the  fii-st  month  ;  in  some  few  it  was 
delayed  until  the  child  had  attained  the  age  of  three  months.  The  earlier  the 
disease  shows  itself,  the  more  fatal  are  its  effects.  Children  who  are  not 
attacked  till  they  are  two  or  three  months  old,  usually  recover  their  health  in  a 
short  time.  Nor,  when  the  child  is  bom  with  syphilitic  eruptions,  is  it  always 
atrophic  and  ill-nourished,  though  such  a  condition  is  the  ordinary  one. 

The  first  local  sign  that  declares  itself  is  usually  a  congested  condition  of  the 
mucous  membrane  of  the  nose,  giving  rise  to  the  secretion  of  offensive  mucus, 
and  causing  the  child  to  make  a  peculiar  snuffling  noise  in  breathing,  as  if  it 
had  a  chronic  catan-h  ;  this  snufiiing  may  exist  from  the  time  of  birth,  but 
generally  comes  on  very  shortly  afterwards.  The  mucous  membrane  of  the 
mouth  is  also  liable  to  attacks  of  inflammation,  and  this  syphilitic  stomatitis  is 
a  very  marked  characteristic  of  the  disease. 

The  disease  manifests  itself  upon  the  cutaneous  and  mucous  surfaces,  some- 
times before  or  at  birth,  in  other  cases  not  until  several  weeks  have  elapsed. 
The  most  common  period  for  the  occurrence  of  these  signs  is  the  third  or  fourth 
week.  The  cutaneous  eruption  usually  makes  its  appearance  on  the  nates,  the 
scrotum,  the  soles  of  the  feet,  and  aroimd  the  mouth  ;  hence,  in  examining  a 
syphUitic  child,  these  parts  should  always  be  looked  at  first.  It  presents  itself 
in  three  different  forms  :  most  frequently  as  flat  tultercles,  varying  in  size  from 
a  split  pea  to  a  fourpenny-piece,  smooth,  slightly  elevated,  and  of  a  coppery  or 
reddish-bro-\vn  colour.  I'hese  tubercles  are  often  accompanied  by  cracks  and 
fissures  about  the  mouth  and  anus.  Though  commonly  called  squamous,  they 
are  not  in  reality  scaly,  but  are  always  smooth  and  flat.  Intermixed  with 
these  are  brownish  macula)  or  spots,  differing  in  size,  and  variously  figured. 

The  vesicular  or  bullous  eruption  is  not  so  common  as  those  just  described. 
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yet  I  have  frequently  seen  it  in  syphilitic  children.  It  appears  in  the  form  of 
vesicles,  ahout  the  size  of  a  split  pea,  with  a  dusky  coppery  areola  and  base  ; 
drying  into  browi  scales  or  scabs,  and  commonly  conjoined  with  the  tubercular 
affection.    These  buUte  are  most  frequently  seen  on  the  soles  of  the  feet. 

When  we  consider  the  influence  exercised  by  the  syphilitic  poison  upon  the 
skin,  and  its  appendages  the  hair  and  nails,  we  should  d  priori  have  expected 
that  the  teeth,  as  a  portion  of  the  dermal  skeleton,  would  participate  in  the 
morbid  action  induced  by  it  on  the  allied  structures.  The  fact  of  their  doing 
so  does  not,  however,  appear  to  have  attracted  the  notice  of  any  observer, 
until  J.  Hutchinson  directed  the  attention  of  the  profession  to  this  very 
interesting  subject,  and  pointed  out  the  destructive  and  special  influence 
exercised  ujDon  the  teeth  by  secondary  constitutional  syphilis.  This  injurious 
influence  manifests  itself  both  in  the  temporary  and  in  the  permanent  teeth  ;  but 
only  with  its  specific  and  peculiar  characteristics  on  the  permanent  set.  It  must 
not,  however,  be  supposed  that  in  all  cases  of  infantile  syphilis  the  teeth  are 
affected  ;  indeed,  in  many  instances  they  are  not,  and  it  has  been  particularly 
pointed  out  by  J.  Hutchinson  that  it  is  only  when  there  have  been  attacks  of 

syphilitic  stomatitis,  that  we  are  to  expect 
to  meet  Avith  these  changes  in  the  teeth 
from  their  normal  types. 

The  temporary  teeth  of  sjqihilitic  infants 

Fig.  207.-SyphiUtic  Temporary  Teetb.     ^^'"^  ^ut  early,  are  of  bad  colour,  and  liable 

to  a  crumbling  decay  (Fig.  207).  The 
upper  central  incisors  visually  suffer  early,  and  always  first ;  then  the  laterals 
become  carious  and  drop  out  ;  and  lastly,  in  some  cases  though  rarely,  the 

canines  wearr  away  so  as  to  present  a  tusk-like  ap- 
pearance. In  consequence  of  the  early  decay  of  the 
incisors,  children  are  often  edentulous,  so  far  as 
these  teeth  are  concerned,  from  an  early  age,  until  the 
permanent  ones  are  cut. 

The  permanent  teeth  present  the  more  marked 
characteristics  of  an  inherited  syphilitic  taint  ;  and 
in  these,  as  in  the  temporary,  the  disease  declares 
Fig.  208.— SyphUitio  Per-      itseK  chiefly  in  the  incisors  of  the  upper  jaw,  and 
manent  Teeth.  ^  ^-^^  central  ones.    These  will  be  observed  to 

be  usually  of  a  bad  colour,  short,  peggy,  rounded  at  the  angles,  standing  apart 
with  interspaces,  or  converging,  and  marked  by  a  deep  broad  notch.  They  are 
soft  and  crumbling,  are  slender,  and  readily  wear  down  (Fig.  208). 

Treatment. — The  occurrence  of  syphiUs  in  the  infant  may  be  prevented  by 
putting  the  infected  mother  on  a  mercurial  course  so  soon  as  her  pregnancy 
is  ascertained  ;  tliis  indeed  may  be  necessary  in  order  to  prevent  miscarriage, 
but  should  be  done  cautiously,  and  by  immction,  rather  than  by  mercury 
administered  by  the  mouth.  Should  repeated  miscarriages  have  occurred,  as 
the  consequence  of  constitutional  syphilis,  one  or  other,  or  both  the  parents,  if 
at  fault,  should  be  put  upon  a  mercurial  course  ;  and  thus  the  recurrence  of 
this  accident  may  be  prevented. 

The  Curative  Treatment  as  regards  the  child  is  extremely  simple.  It  should 
be  brought  up  by  hand,  lest  it  infect  the  nurse  or  continue  to  receive  fresh 
accession  of  poison  from  the  diseased  milk  of  its  mother.  It  must  then  be  put 
under  the  influence  of  mercury,  which  in  these  cases  acts  almost  as  a  specific  ; 
and,  indeed,  the  ready  manner  in  which  all  disease  may  be  eradicated  from  the 
system  of  a  syphilitic  child  by  this  mineral,  is  perhaps  one  of  the  strongest 
proofs  that  can  be  adduced  of  the  specific  character  of  its  action  on  the 
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venereal  poison.  The  mercury  may  be  given  by  tlie  mouth  in  the  form  of 
small  doses  of  hydnu-gyrum  cum  creta  ;  but,  as  it  often  piirges  the  child  when 
administered  in  this  way,  Brodie  has  recommended  its  introduction  into  the 
system  by  inunction,  which  process  I  invariably  emj^loy,  and  have  found  it  a 
most  successful  mode  of  treating  the  disease.  The  most  convenient  plan  is, 
as  recommended  by  Sir  Benjamin,  to  spread  a  drachm  of  mercurial  ointment 
on  the  under  part  of  a  flannel  roUer  stitched  round  the  thigh  just  above  the 
knee,  and  to  renew  this  every  day.  The  treatment  should  be  continued  for 
two  or  three  weeks,  until  all  rash  and  snuffling  have  disappeared,  when,  the 
mercury  having  been  discontinued,  the  cure  may  be  perfected  by  the  adminis- 
tration of  small  doses  of  iodide  of  potassium  in  milk  or  cod-liver  oil.  Occa- 
sionally the  cutaneous  manifestations  of  infantile  syphilis  are  complicated 
with,  and  obscured  by,  some  of  the  common  diseases  of  the  sltin.  incident  to 
early  childhood  ;  more  particularly  with  eczema  impetiginodes  of  the  head, 
face,  and  body.  In  these  circumstances  the  diagnosis  may  not  be  easy,  though 
the  history  of  the  case,  the  concomitant  appearance  of  two  forms  of  the  disease, 
and  the  existence  of  snuffling  and  cachexy,  tend  to  establish  it.  The  eczema 
also,  in  these  circumstances,  is  browner  and  more  sc|uamous  than  usual. 
In  cases  such  as  these,  the  best  plan  is  to  treat  the  syphilitic  affection  first  with 
the  mercurial  inimction,  and  then  to  put  the  child  under  a  mild  course  of 
Donovan's  solution,  two  or  three  minims  for  a  dose,  keeping  it  at  the  same  time 
on  a  good  nourishing  diet. 
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SURGICAL  DISEASES  OF  THE  SKIN  AND  ITS  APPENDAGES. 

The  various  specific  cutaneous  affections,  such  as  eczema,  scabies,  impetigo, 
acne,  lepra,  psoriasis,  &c.,  probably  fall  within  the  province  of  the  Surgeon, 
and  are  commonly  treated  by  him  in  practice ;  but,  as  the  consideration  of 
these  diseases  would  necessarily  lead  into  the  whole  subject  of  Dermatology, 
the  limits  of  this  work  would  not  allow  me  to  discuss  so  extensive  and  special 
a  branch  of  surgery  ;  and  I  must  therefore  content  myself  with  the  considera- 
tion of  some  of  those  afi'ections  of  the  skin,  which,  as  requiring  manual  assist- 
ance, may  perhaps  be  more  properly  looked  upon  as  within  the  scope  of  the 
present  Treatise.  These  diseases  may  be  considered  under  the  several  heads  of 
Diseases  of  the  Appendages  of  the  Skin,  as  of  the  cuticle  and  nails  ;  the  Non- 
Malignant  Ulcers  of  the  Skin  ;  and  the  Malignant  Ulcers  and  Timiours  of 
this  tissue.  We  have  already,  in  Chapter  XXIX.,  considered  the  ordinary 
non-malignant  idcers  of  the  skin,  as  well  as  some  of  the  simple  tumours  that 
occur  in  connection  with  this  tissue  ;  we  shall  here,  therefore,  only  consider 
the  Diseases  of  the  Appendages  of  the  SJcin,  and  the  Malignant  Ulcers  and 
Tumours. 

DISEASES  OF  THE  APPENDAGES  OF  THE  SKIN. 
"Warts  consist  of  elongated  papillre,  with  strata  of  thickened  and  hardened 
cuticle,  usually  situated  about  the  hands  and  face,  and  chiefly  aff'ecting  young 
people  ;  they  appear  va  many  cases  to  be  simple  overgrowths  of  the  cutaneous 
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structures,  coming  and  going  witliout  any  evident  cause.  In  other  cases 
they  are  of  a  more  permanent  character,  hecoming  hardened  and  dark  in  colour, 
and  continuing  perhaps  through  life. 

The  Treatment  of  these  affections  is  usually  sufficiently  simple.  As  their 
vitality  is  low,  they  may  be  readily  destroyed  by  the  application  of  caustics  or 
astringents  ;  among  the  most  useful  of  these  I  have  found  the  concentrated 
acetic  acid  and  the  tincture  of  the  sesc|uicliloride  of  iron.  Brodie  recommends 
the  solution  of  a  draclim  of  arsenious  acid  in  half  an  ounce  of  nitric  acid.  In 
some  cases  they  may  be  ligatured  or  snipped  off  with  advantage. 

Corns  usually  consist  of  small  tliickened  masses  of  epidermis,  accumulated 
on  those  points  on  wMch  undue  friction  or  pressure  has  been  exercised,  in  order 
to  guard  the  subjacent  cutis  from  injury.  These  epidermic  masses  are  usually 
hard,  dry,  and  scaly  ;  at  other  times  they  are  soft  and  spongj%  owing  to  their 
being  situated  in  places  where  the  secretions  of  the  skin  accumulate,  thus  keeping 
them  moist.  Under  old  and  very  thickened  coms,  it  is  stated  by  Brodie  that  a 
small  bursa  is  occasionally  foimd.  Coms  are  at  all  times  sufficiently  painful, 
but  become  especially  so  if  inflammation  or  suppuration  takes  place  underneath 
them  ;  the  accumulation  of  a  small  drop  of  pus  imder  the  thickened  cuticle, 
which  prevents  its  escape,  giving  rise  to  very  intense  agony.  There  is  a  special 
form  of  com  that  I  have  seen  only  in  the  sole  of  the  foot,  and  which  may  become 
the  source  of  the  greatest  possible  pain  and  incouA^enience  to  the  patient,  prevent- 
ing his  walking,  and  in  fact  completely  crippling  him.  This  com  is  usually  of  small 
size  and  round  in  shape,  the  neighbouring  cuticle  being  always  greatly  thickened 
and  hardened.  It  is  extremely  sensitive  to  the  touch,  the  patient  shrinking 
when  it  is  j)ressed  upon,  as  if  an  exposed  nei've  had  been  injured.  On  slicing 
it  down  with  a  scalpel,  it  will  be  found  to  be  composed  of  soft,  tough,  and 
white  epidermis,  arranged  in  tiifts  or  small  columns,  in  the  centre  of  each  of 
which  a  minute  black  dot  is  perceptible.  Each  tuft  appears  to  be  an  elongated 
and  thickened  papilla,  and  the  black  speck  is  a  small  point  of  coagiilated  blood 
which  has  been  effused  into  it.  Aroimd  the  depression  in  which  each  of  these 
corns  is  seated,  the  hardened  cuticle  forms  a  kind  of  wall. 

The  Treatment  of  ordinary  corns  consists  in  shaving  or  rasping  them  doAvn  so 
as  to  prevent  the  deep  layers  of  cuticle,  retained  by  the  indurated  superficial  ones, 
from  giving  rise  to  pain  by  pressure  on  the  papillae  of  the  cutis.  Relief  may 
also  be  afforded  by  removing  all  pressure  from  bearing  [upon  the  com,  by 
attention  to  the  shape  of  the  shoe,  and  by  wearing  a  piece  of  soft  leather  or 
of  amadou,  having  a  hole  cut  in  the  centre  into  which  the  corn  projects. 
It  is  well  to  avoid  the  application  of  caustics  to  ordinary  corns  ;  injiirious 
consequences  being  often  produced  by  these  agents,  especially  in  elderly  people, 
in  whom  fatal  gangrenous  inflammation,  as  I  have  seen  in  one  case,  maj'  be 
excited  by  their  action.  If  the  corn  suppurate,  it  must  be  poulticed  and 
shaved  down,  and  the  drop  of  pus  let  out  by  puncture  with  a  lancet.  In  the 
painful  papillated  com  of  the  sole  of  the  foot,  I  have  found  the  application  of 
potassa  fusa,  so  as  to  destroy  it  thoroughly,  to  be  the  best  and  the  speediest 
remedy,  and,  as  this  com  always  occurs  in  young  people,  no  danger  attends  its 
use  ;  or  a  poultice  followed  by  the  application  of  a  blister  may  bring  it  away. 

Diseases  of  the  Nails. — The  nails  may  become  diseased,  either  by  under- 
going structural  changes,  by  having  their-  matrix  inflamed,  or  by  gro'W'ing  into 
the  soft  tissues  of  the  toes. 

In  some  broken  states  of  health,  and  especially  in  persons  suflbring  from 
squamous  disease  of  the  skin,  the  nails  occasionally  become  blackish  or  dark- 
broAvn  in  colour,  are  mgged,  dry,  and  cracked,  scsiling  off,  as  it  were,  without 
any  apparent  affection  of  the  matrix.    This  condition,  of  wliich  I  have  seen 
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several  instances,  is  best  cured,  by  a  com-se  of  alteratives  and  sarsaparilla,  the 
disease  yielding  as  the  general  health  becomes  improved. 

Onychia  is  a  disease  of  the  nails  dependent  on  inflammation  of  the  matrix  ; 
it  occiu"s  under  two  forms,  the  simple  and  the  specific. 

In  Simple  Onychia  there  are  redness,  heat,  and  swelling,  usually  on  one  side 
of  the  nail,  in  the  angle  of  the  tissue  in  which  it  is  implanted  ;  there  is  dis- 
charge of  pus,  and  the  nail  gradually  loosens,  becomes  dark-coloured,  somewhat 
shrivelled,  and  may  eventually  be  thrown  off,  a  new  nail  making  its  appearance 
below,  which  commonly  assumes  a  somewhat  thickened  and  rugged  shape. 
This  disease  usually  results  from  slight  degrees  of  violence,  as  the  running 
of  thorns  and  splintei-s  into  the  fingers. 

The  Treatment  consists  in  subduing  inflammation  by  local  antiphlogistics, 
poulticing,  &c.,  and  watching  the  growth  of  the  new  nail,  which  may  be  some- 
times usefully  directed  by  the  application  of  a  layer  of  wax. 

Specific  Onychia  is  a  more  serious  affection,  and  is  often  dependent  on 
injuries  inflicted  on  the  finger  in  a  syphilitic  or  cachectic  condition  of  the 
system.  In  it  a  dusky-red  or  K-\dd  inflammation  takes  place  at  the  sides 
or  root  of  the  naU  ;  ulceration  is  set  up,  accompanied  by  the  discharge 
of  sanious  and  very  fetid  pus  ;  and  large  loose  granidations  spring  up  at  its 
root  and  sides,  so  that  the  end  of  the  toe  or  finger  that  is  affected  (and  this  is 
most  commonly  either  the  great  toe,  the  thumb,  or  the  index  finger)  becomes 
greatly  enlarged  and  bidbous  in  shape.  The  nail  then  shrivels,  becomes  brown 
or  black,  and  peels  ofl'  in  strips  (Fig.  209)  ; 
after  its  separation,  thick  epidermic  masses, 
forming  aborted  attempts  at  the  production 
of  a  new  nail,  are  deposited  at  the  base  and 
sides.  In  the  Treatment,  both  local  and 
constitutional  means  are  rec[uired.  The 
first  and  most  essential  point  is  to  remove 
the  nail,  either  in  whole  or  part,  as  it  acts 
as  a  foreign  body,  and  prevents  the  healing  209.— Specific  Ouychia. 

of  the  surface  from  wliich  it  springs  :  the  ulcer  should  then  be  well  rubbed 
with  the  nitrate  of  silver,  and  dressed  with  black  wash.  CoUes  recommends 
fimiigating  it  with  a  mercurial  candle,  made  by  melting  a  drachm  of  cinnabar 
and  two  ounces  of  white  wax  together.  The  constitutional  treatment  consists  of 
means  calculated  to  improve  the  general  health  ;  with  this  view  Sir  A.  Cooper 
recommends  calomel  and  opium.  I  have  generally  found  bichloride  of  mercury,, 
■with  sarsaparilla  or  bark,  the  most  useful  remedy. 

Ingrowing  of  the  Nail  is  an  extremely  painful  and  troublesome  affection, 
principally  occm-ring  in  the  great  toe,  and  brought  about  by  wearing  pointed 
shoes,  by  which  the  sides  of  the  soft  part  of  the  toe  are  pressed  upon,  and  made 
to  overlap  the  edge  of  the  nail.  An  ulcer  here  forms,  the  liability  to  which 
is  greatly  increased  by  the  nail  being  cut  square,  so  that  the  flesh  presses 
against  a  shai-p  and  projecting  comer  of  it  ;  this  ulcer  secretes  a  fetid  sanious 
discharge,  and  large  granulations  are  thro'wn  up  by  it.  The  consequences 
of  this  condition  are  lameness  and  inability  to  walk  or  even  stand  with 
comfort. 

Treatment. — Various  plans  have  been  devised  with  a  view  of  raising  the  edge 
of  the  nail,  partially  removing  it,  and  pressing  aside  the  soft  structures.  I  have 
never,  however,  seen  much  permanent  benefit  result  from  any  of  these  means  ; 
and  the  only  method  that  is,  I  think,  really  serviceable  to  the  patient,  is  the 
removal  of  the  whole  nail.  As  this  operation  is  an  excessively  painful  one, 'the 
patient  should  be  anaesthetised,  or  the  matrix  should  be  rendered  insensible  by 
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congelation.  The  Surgeon  holds  the  diseased  toe  in  his  left  hand,  and  then, 
running  one  tlade  of  a  strong  sharp-pointed  pair  of  scissors  under  the  nail  up 
to  its  very  root,  he  cuts  through  its  whole  length,  and,  removing  the  scissors, 
seizes  first  one  half  and  then  the  other  with  a  pair  of  dis- 
secting forceps,  and  twists  them  away  from  their  attach- 
ments. The  raw  surface  left  is  covered  with  water-dressing, 
and  speedily  throws  out  grauvdations  which  form  the  rudi- 
ments of  a  new  nail.  The  new  nail  usually  grows  straight 
and  healthily.  In  some  rare  cases,  however,  I  have  seen  a 
faulty  direction  assumed  by  it. 

Avulsion  of  the  toe-nail  is  usually  unattended  by  danger. 
I  was,  however,  once  called  upon  to  amputate  a  foot  for 
gangrene,  which  had  followed  the  operation  performed  on 
an  elderly  person. 

tro^if'  of  Toe  nau^"^'  HYPERTROPHY  OP  Toe-Nail. — Occasionally  from  neglect 
the  toe-nail  may  become  enormously  hypertropliied  and 
twisted,  looking  more  like  a  horn  than  a  nail,  as  in  the  accompanying  drawing 
(Fig.  210),  taken  from  a  patient  in  whom  the  nail  had  been  allowed  to  grow 
uncut  for  twenty  years,  producing  complete  lameness.  I  removed  the  nail 
whole  by  avulsion,  and  a  somid  and  useful  foot  resulted. 

MALIGNANT  TUMOUES  AND  ULCERS  OF  THE  SKIN. 

Cheloid  and  Fibro-vascular  Tumours  of  the  skin  are  semi-malignant 
growths  situated  on  the  trunk  and  extremities,  usually  flat  and  expanded,  oval, 
round,  or  irregular  in  shape,  slightly  elevated  above  the  surface  of  the  skin, 
and  commonly  occurring  in  otherwise  healthy  individuals.  They  may  remain 
stationary  for  years,  but  not  uncommonly  have  a  tendency  eventually  to 
ulcerate,  to  bleed,  and  to  assiune  a  sort  of  malignant  action ;  at  other  times 
they  extend  slowly,  without  ulceration,  moving  forwards  as  it  were  upon  the 
skin,  the  part  over  which  they  have  passed  assuming  much  the  appearance  of 
the  cicatrix  of  a  burn,  being  red,  contracted,  drawn  in  towards  the  centre,  and 
wrinkled.  Closely  allied  to  these  are  those  fibro-plastic  growths  that  have  a 
tendency  to  sprout  up  in  scars,  constituting  the  Warty  Tumours  of  Cicatrices, 
described  by  Caesar  Hawkins.  This  morbid  condition  appears  to  be  simply  an 
abnormal  increase  in  the  activity  of  the  development  of  the  cicatricial  tissue, 
which  springs  up  with  great  luxuriance.  They  are  especially  apt  to  follow  the 
irregular  cicatrisation  of  burns,  more  particidarly  in  children.  I  have,  how- 
ever, seen  them  in  the  adult,  occasioned  both  in  this  way  and  by  the  irritation 
of  a  blister.  The  warty  cicatricial  tissue  chiefly  develops  on  the  chest  and 
neck,  and  is  commonly  attended  by  much  itching  and  tingling,  often  of  a  most 
distressing  character.    It  is  very  vascular,  bleeding  freely  when  incised. 

Treatment. — These  various  forms  of  tumour  should,  if  possible,  be  extirpated 
early  by  the  knife,  as  they  do  not  appear  to  be  amenable  to  any  constitutional 
or  local  treatment,  and  have  certainly  a  disposition  to  malignant  degeneration. 
As  there  is  a  great  tendency  to  local  recurrence  of  the  disease  after  removal,  it 
should  be  widely  excised  ;  but  even  then  it  is  likely  enough  to  return,  requir- 
ing perhaps  repeated  operations  before  the  patient  can  be  freed  from  it. 

Lupus. — Under  the  term  lupus,  various  semi-malignant  and  malignant 
affections  of  the  skin,  of  very  different  lands,  are  commonly  included  ;  indeed, 
the  distinctions  between  lupus  and  the  different  forms  of  epithelial  cancer  have 
not  as  yet  been  well  made  out.  There  are  three  forms,  at  least,  in  which  the 
diseases  included  under  the  term  lupus  may  make  their  appearance  :  1,  as  a 
superficial  afl'ection  of  the  sldn,  not  attended  by  ulceration,  but  accompanied 
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by  important  and  destructive  changes  in  its  tissue  ;  tliis  is  the  Lupus  Non- 
exedens  of  some  ^\Titers  ;  2,  as  a  slowly  ulcerating  form  of  the  disease,  giving 
rise  to  the  different  varieties  of  Lupoid  Ulcer  ;  and  3,  as  the  Lupus  Exedens,  a 
disease  of  a  rapidly  destructive  character,  not  only  eroding  superficially,  but 
destroying  the  tissues  deeply.  These  various  forms  of  lupus  are  most  com- 
monly seated  on  the  face  or  neck,  but  are  occasionally  met  with  on  other  parts 
of  the  body,  as  upon  the  limbs  or  trunk. 

1.  Lupus  Non-exede7is  appears  in  the  shape  of  a  red  patch  on  the  skin, 
covered  by  fine  branny  epidermic  des(|uamation  ;  it  may  remain  stationary  for 
years,  or  slowly  spread  over  a  great  extent  of  surface,  producing  contraction  of 
the  skin,  with  Avi-inkling  and  drawing  in  of  the  features,  and  much  stiffness  in 
their  movements.  The  integimient  affected  by  it  may  be  in  one  of  two  states  ; 
it  may  either  continue  red,  irritable,  and  branny,  having  the  appearance  of  a 
thin  cicatricial  tissue,  and  in  this  way  the  greater  part  or  the  whole  of  the  face 
may  be  afl'ected  ;  or  it  may  leave  a  firm,  wliite,  smooth,  and  depressed  cicatrix, 
exactly  resembling  that  produced  by  a  burn,  along  the  anterior  margin  of 
which  the  disease  slowly  spreads,  in  the  form  of  an  elevated  ridge  composed 
of  soft  bluish-Avhite  or  reddish  tubercles. 

2.  Lupoid  Ulcer  usually  occui-s  about  the  face  or  neck,  but  sometimes  on  the 
extremities  of  elderly  people,  or  of  those  in  broken  health.  It  may  commence 
as  the  last  described  variety,  which  after  a  time  breaks  into  an  ulcer ;  or  a 
small  crack  forms  in  the  fii'st  instance,  which  scabs  over,  and,  as  this  scab 
separates,  the  characteristic  sore  appears.  It  is  in  the  first  case  a  round  or  oval 
flat  ulcer,  without  granidations  on  its  surface  and  without  action  in  it,  with 
somewhat  elevated  edges,  often  stationary,  at  other  times  slowly  extending  ;  in 
this  way  it  may  continue  for  months  upon  the  cheeks  or  neck.  In  other 
instances  it  spreads  more  rapidly,  attaining  a  large  size,  and  presenting  a  some- 
what fungating  surface,  from  which  some  purulent  discharge  is  tliro-wn  off. 
This  form  of  sore  I  have  most  commonly  seen  about  the  ears  and  occiput  in 
elderly  persons.  In  other  cases  again  it  spreads  wtli  great  rapidity,  giving  rise 
to  extensive  ravages  ;  thus,  I  have  seen  it  extend  down  the  whole  side  of  the 
neck,  from  the  ear  to  the  clavicle,  cleanly  dissecting  away  the  skin,  and 
exposing  the  structures  immediately  subjacent,  as  the  acromial  and  clavicular 
branches  of  the  cervical  plexus  of  nerves,  and  destroying  the  patient  by 
exliaustion. 

3.  Lupus  Exedens,  or  the  more  deeply  ulcerating  form  of  the  disease,  may 
begin  in  two  ways,  with  or  without  the  existence  of  a  tubercle  on  the  skin.  It 
is  most  commonly  seated  on  the  nose,  beginning  by  ulceration  of  the  mucous 
or  muco-cutaneous  surface,  without  any  precursory  tubercle,  surrounded  by 
redness  of  a  violet  or  dusky  hue,  and  attended  by  much  inflammation,  swelling, 
pain,  and  coryza.  The  ulcer  is  at  first  covered  by  a  thick  scab  ;  as  this 
separates,  the  sore  extends,  and  often  rapidly  destroys  one  or  both  alee,  the  tip 
and  columna  ;  after  this  the  destructive  action  usually  ceases  for  a  time,  the 
sore  crusting  over  with  greyish,  hard,  and  adherent  scabs  ;  but,  if  not,  it  may 
go  on  eroding  one  half  the  face,  producing  a  frightful  rugged-looking  cavity, 
and  exposing  and  destroying  the  bones  and  large  cavities  of  the  face,  I  believe, 
however,  that  of  these  forms  of  disease,  that  which  is  limited  to  the  nose,  and 
that  which  extends  widely  over  and  through  the  face,  essentially  differ  from 
one  another.  The  first  is  generally  of  a  Scrofulous  cliaracter,  in  fact  consisting 
of  strumous  ulceration  in  one  of  the  extreme  parts  of  the  body,  the  vitality  of 
which  is  below  its  normal  standard,  and  usually  occurring  in  young  persons, 
especially  in  women  from  eighteen  to  twenty-five  years  of  age.  Another  form 
of  tliis  destructive  ulceration  is  an  extensive,  deeply  eroding,  and  fatal  disease. 
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afl'ecting  the  whole  of  the  soft  tissues  and  bones  of  the  face  ;  it  is  distinctly  of  a 
Cancerous  character,  and  ought  not,  consequently,  to  be  described  as  one  of  the 
varieties  of  lupus.  A  third  variety  is  of  Syphilitic  origin,  being  one  of  the 
most  serious  forms  of  tertiary  syphilis. 

The  strumous  form  of  Iripus  exedens,  that  which  destroys  merely  the 
extremity  of  the  nose,  is  commonly  rapid  in  its  progress,  the  part  appearing  to 
melt  down  under  the  disease,  so  that  in  the  coui'se  of  a  few  weeks  the  whole  of 
the  organ  is  destroyed.  In  other  cases  it  is  very  slow,  occupying  perhaps 
many  years,  and  i^artaking  somewhat  of  the  red  and  branny  form  of  lupus  non- 
exedens.  Occasionally  it  is  evidently  associated  with  and  dependent  uj^on  the 
syphilitic  taint,  and  ought  then  to  be  considered  rather  as  a  variety  of  local 
syijhilis  in  a  strumous  constitution  than  as  a  distinct  affection. 

Microscopic  Structure. — It  is  not  often  that  we  have  an  opportunity  of 
examining  microscopically  the  structui-e  of  lupus.  Some  time  ago,  however,  I 
removed  by  excision  a  patch  of  lupus  non-exedens,  which  had  existed  for 
fourteen  years  under  the  chin  of  a  woman  aged  thirty,  who  was  otherwise  in 
good  health.    On  examination,  it  was  foimd  to  be  composed  of  large  cells  many 

times  larger  than  blood-disks, 
having  clear  and  very  distinct 
cell-walls,  and  well-mai'ked  re- 
fracting miclei.  There  were  some 
-cells  clear  and  globular,  Avithout 
■  nuclei ;  others  were  fusiform  and 
elongated,  with  nuclei,  evidently 
undergoing  fibro-plastic  trans- 
formation (Fig.  211).  Molecular 
movement  was  very  distinct  in 
one  of  these  globular  cells.  The 
mass  of  skin  appeared  to  be  con- 
verted into  granular  matter, 
intermixed  with  these  cells. 
The  Diagnosis  of  lupus  is  not 
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Fig.  211. — Cells  from  Lupus  of  the  Nock. 
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always  easy,  the  disease  being 
specially  apt  to  be  confounded  with  some  forms  of  impetigo,  with  sjqjhilitic 
tubercles  and  sores,  and  vnth  cancer.  From  impetigo  it  may  be  distinguished 
by  the  absence  of  pustules,  and  of  the  thick  gummy  crusts  characteristic 
of  this  affection,  as  well  as  by  the  less  extent  of  surface  implicated,  and  the 
deeper  and  more  eroding  form  of  the  lujDoid  ulceration.  From  syphilitic  disease 
of  the  skin,  the  diagnosis  is  not  always  practicable,  inasmuch  as  time  lupus  may 
occur  as  the  result  of  constitutional  syphilis.  In  other  cases,  the  history  of  the 
affection,  the  limitation  of  the  disease,  and  the  absence  of  intervening  secondary 
manifestations,  make  it  easy  to  distinguish  one  from  the  other.  From  epithelial 
cancer,  lupus  cannot  in  some  cases  be  distinguished  ;  the  two  affections  indeed 
being  closely  blended  together,  and  being  scarcely  recognisable  as  distinct 
diseases. 

The  Treatment  of  lupus  depends  in  a  great  measiu'e  upon  the  variety  of  the 
disease  with  wliich  we  have  to  do,  and  the  constitutional  condition  attending 
it,  and  calls  for  the  employment  not  only  of  local  but  of  general  remedies. 

In  Lupus  Non-exedens  we  may,  if  the  disease  be  limited,  excise  the  patch  and 
heal  the  sore  that  results  by  granulation.  Not  \mfrequently,  however,  the 
cicatrix  is  apt  to  undergo  fibro-vascular  degeneration.  If  recoui-se  be  not  had 
to  excision,  on  account  of  the  extent  and  superficial  character  of  the  disease,  it 
is  useless  to  attempt  to  destroy  it  by  caustics.    In  every  case  in  which  I  haA  e 
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seen  these  lueaus  tried,  they  have  iailed  in  ejecting  u  cure.  In  some  instances, 
liowever,  the  application  of  a  strong  solution  of  the  nitrate  of  silver  to  the 
morbid  siu-face  will  induce  a  healthier  action  ;  though  in  the  majority  of 
instances  local  applications  of  a  soothing  kind  can  alone  be  borne.  Lotions  con- 
taining glycerine  are  especially  useful,  as  they  prevent  the  surface  from  becoming 
dry  and  harsh.  If  the  disease  be  situated  on  the  face,  cai-e  should  be  taken  to 
avoid  exposiu-e  to  cold  wmds,  dust,  &c.  In  the  constitutional  treatment,  the 
avoidance  of  stimulants  of  all  kinds,  the  use  of  a  bland  diet,  and  the  employ- 
ment of  some  of  the  prepai'atious  of  ai-senic,  A\iU  he  found  to  be  the  most  likely 
means  to  effect  a  cuie.  Indeed,  arsenic  may  be  considered  the  great  remedy 
in  this  disease  ;  the  liquor  ai-senicalis,  or  the  iodide  in  combination  with  small 
doses  of  biniodide  of  mercmy,  wiU  be  found  extremely  useful ;  Donovan's 
solution  is  also  most  beneficial  in  many  instances. 

In  the  treatment  of  the  Lupoid  Ulcer,  the  same  constitutional  remedies 
should  be  employed  as  have  just  been  described,  and  a  healthy  action  induced 
in  the  sore  by  the  application  of  the  chloride  of  zinc  paste  to  the  whole  of  its 
suxface.  The  best  mode  of  applying  this  is  to  keep  the  chloride  prepared  for 
use  by  being  mixed  with  two  or  three  parts  of  flour.  When  wanted,  a  sufficient 
quantity  of  this  powder  should  be  made  into  a  stiff  paste,  by  the  addition  of  a 
little  water,  and  then  spread  over  the  surface  to  be  attacked  by  it,  in  a  layer  of 
about  the  thickness  of  a  wafer  ;  this  should  be  left  on  for  two  or  three  hours,  and 
then  removed,  the  sore  being  covered  with  a  piece  of  water-dressing  until  the 
greyish  slough  that  has  been  produced  has  separated,  when  the  caustic  may  be. 
re-applied  as  often  as  necessary.  Besides  the  chloride  of  zinc,  various  other 
caustics  may  be  had  recourse  to,  each  of  which  possesses  some  peculiar'  advan- 
tages. The  nitric  acid  is  useful,  if  the  action  to  be  produced  be  not  required  to 
be  very  deep  ;  for,  as  it  hardens  and  coagulates  the  tissues  to  which  it  is 
applied,  it  does  not  consequently  extend  so  far  as  the  chloride.  The  acid 
nitrate  of  mercury  presents  the  same  advantage  as  the  nitric  acid  and  other 
fluid  caustics — that  it  can  be  applied  into  the  fissures  and  hollows  of  the  part 
into  which  the  more  solid  caustics  do  not  penetrate,  and  is  certainly  useful  in 
inducing  a  healthy  action  in  the  part,  especially  if  there  he  a  syphilitic  taint. 
The  potassa  fusa  and  Vienna  paste  are  useful,  so  far  as  their  destructive 
properties  are  concerned,  but  are  somewhat  uncontrollable,  and  apt  to  sjaread.' 
The  most  convenient  mode  of  applying  them  is  to  cut  in  a  piece  of  plaster 
a  hole  of  the  exact  size  and  shape  of  the  ulcer,  to  apply  this  around  its  horders, 
then  to  cover  the  sore  with  a  layer  of  potassa  cum  calce,  one  line  iir  thickness, 
and  over  this  to  lay  on  another  piece  of  plaster.  In  this  way  a  considerable 
amount  of  caustic  action  may  be  induced,  which  will  be  limited  to  the  exact 
surface  to  which  it  has  been  applied.  Of  all  these  caustic  applications,  however, 
I  give  the  preference  to  the  chloride  of  zinc  ;  its  action  is  more  continuous, 
and  appears  to  give  a  healthier  stimulus  to  the  part  than  any  of  the  other 
agents. 

The  treatment  of  Lupus  Exedens  must  have  reference  to  the  constitutional 
condition  in  which  it  occurs  ;  if  this  be  of  a  strumous  character,  the  adminis-; 
tration  of  cod-liver  oil  and  the  iodide  of  potassium,  with  a  nourisliing  diet,  will 
be  most  .serviceable  ;  in  a  syphilitic  constitution,  the  remedies  that  are  appU-, 
cable  to  the  cure  of  tertiary  sypliilis,  such  as  the  bichloride  of  mercury  and 
Donovan's  solution,  are  especially  useful.  In  many  cases  also  in  which  there- 
can  be  no  suspicion  of  a  .syphilitic  taint,  these  preparations  of  mercury,  as  weU 
as  the  iodides  of  the  same  metal,  may  he  administered  empirically  with  great 
advantage.  The  liquor  arsenicaKs,  or  the  combination  of  arsenic,  iodine,  and 
mercury  that  exists  in  Donovan's  solution,  or  that  is  contained  in  a  pill  com-- 
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posed  of  one-sixtli  of  a  grain  of  iodide  of  arsenic  and  one-tweKth  of  a  grain  of 
Liniodide  of  mercury,  as  recommended  by  A.  T.  Thomson,  has  appeared  to  me 
to  be  extremely  beneficial,  and  in  many  cases  certainly  exercises  a  marked 
influence  in  arresting  the  disease.  Whilst  the  patient  is  undergoing  a  course 
of  these  remedies,  much  attention  recpii-es  to  be  paid  to  diet,  clothing,  and  his 
general  hygienic  conditions. 

In  the  local  treatment,  the  first  thing  that  requires  to  be  done  is  to  subdue 
inflammatory  action  and  irritation,  by  leeches,  emollient  lotions,  and  opiate  or 
henbane  poultices.  As  this  subsides,  the  progress  of  the  disease  will  usually  be 
arrested,  for  a  time  at  least  ;  and  then,  by  the  application  of  the  nitric  acid, 
chloride  of  zinc,  or  the  acid  nitrate  of  mercury,  to  the  surface,  a  more  healthy 
action  may  be  set  up,  and  the  sore  be  made  to  cicatrise.  Great  mischief,  however, 
may  result  if  the  caustics  be  applied  too  early,  or  if  irritating  ointments  be 
used,  as  the  destructive  nature  of  the  disease  will  then  be  augmented.  The 
inflammatory  redness  and  branny  desquamation,  resembling  lupus  non-exedens, 
that  surround  the  ulcer,  may  usually  most  readily  be  made  to  disappear  by  the 
repeated  applications  of  a  strong  solution  of  the  nitrate  of  silver,  which  should 
be  applied  every  second  day  by  means  of  a  camel-hair  brush.  The  cicatrix  that 
forms  in  this  disease  is  thin,  and  breaks  readily,  giving  way  on  exposiire  to  cold, 
or  on  the  occurrence  of  constitutional  derangement.  The  patient  should,  there- 
fore, for  some  length  of  time  after  recovery,  be  careful  not  to  expose  himself  to 
any  such  influences.  In  the  more  rapidly  spreading  and  worst  forms  of  lupus 
exedens,  that  horrible  disease  termed  by  the  older  Surgeons  "Noli-me-tangere," 
nothing  can  be  done  beyond  the  relief  that  is  afl^orded  by  the  administration  of 
opiates,  and  a  general  sedative  plan  of  treatment. 

Cancer  op  the  Skin. — Cancer  may  occur  in  the  skin  as  a  true  scirrhous  or 
encephaloid  deposit ;  most  commonly,  however,  those  afl^ections  of  the  skin 
termed  cancerous  consist  of  the  epithelial  form  of  the  disease,  and  are  usually 
seated  about  the  lips,  face,  and  scrotum,  or  at  the  orifices  of  the  mucous 
canals ;  these  we  have  already  considered  generally,  and  shall  have  to  revert  to 
them  more  fully  when  treating  of  the  special  affections  of  these  parts.  Some 
forms  of  lupus,  also,  may  be  of  a  cancroid  character,  but  they  do  not  exhibit  the 
true  evidence  of  malignancy  by  infecting  the  system,  and  giving  rise  to  secondary 
deposits  in  the  different  viscera. 

True  cancer  of  the  skin  may  occur  in  three  forms  :  1,  as  the  Indurated  Wart 
of  a  scirrhous  character,  specially  described  by  Scaq^a  ;  2,  as  Scii-rhous  or 
Encephaloid  Infiltration  and  Fimgus  ;  or  3,  as  Ulcers  which,  primarily  origi- 
nating from  some  local  ii-ritation  of  a  simple  kind,  may,  by  the  persistence  of 
this,  assume  a  truly  cancerous  character  ;  thus  I  have  seen  the  scrotum  and  the 
neighboui-hood  of  the  apertures  of  tistulse  in  perinseo,  in  a  case  of  old-standing 
disease,  become  converted  into  a  truly  cancerous  mass. 

1.  The  Scirrhous  Wart  is  usually  of  the  natural  coloiu-  of  the  skin,  but  some- 
times of  a  reddish  or  dark-greyish  hue,  hard,  and  somewhat  iiTegular  in  sliaj^e. 
It  may  remain  for  a  long  time  stationary,  but  at  last  ulcerates  and  spreads 
rapidly,  giving  rise  to  vast  destruction  of  parts  ;  the  ulcers  formed  by  it 
presenting  the  characters  of  cancer,  with  a  hard  base,  everted  edges,  and  foul 
surface, 

2.  The  Infiltrated  Cancer  of  the  skin  occurs  in  the  form  of  a  flat  dark  indu- 
ration, which  scabs  over  with  dark,  rugged,  grejdsh-broAvn  incrustations,  ha\dng 
shooting  pains  in  and  aroimd  it,  and  after  remaining  stationary  perhaps  for 
years,  runs  into  ulceration,  and  rapidly  destroys  the  parts  it  aflects  ;  after 
ulceration  has  been  set  up,  the  patient's  life,  according  to  Walshe,  is  seldom 
prolonged  beyond  two  years.    Encejihaloid  Cancer  of  tlie  skin  is  of  rare  occur- 
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rencc,  but  occasionally  foniis  lai'ge  fuiigatiiig  masses  sprouting  from,  and  solely 
connected  with,  this  tissue. 

3.  Cancerous  Ulcers  of  the  skin  may  arise  from  the  irritation  and  contact  of 
secretions,  as  of  the  urine  ;  or  an  \m- 
healthy  and  specific  action  may  be  set 
up  in  an  old  ulcer,  as  of  the  leg,  and 
cause  it  to  assimie  a  cancerous  charac- 
ter (Fig.  212).  These  cancerous  ulcers 
may  indeed  occur  upon  almost  any 
part  of  the  body ;  I  have  seen  them 
on  the  back,  breast,  fingers,  hand,  thigh, 
and  sole  of  the  foot.    They  are  flat,         Fig.  212-Cauceroua  uicorof  the  Leg. 

grey,  or  sloi;ghy-looking,  often  with  wartj'  granulations,  a  good  deal  of  indura- 
tion about  them,  and  but  little  dischai-ge. 

The  Treatment  of  cutaneous  cancer  consists  in  its  excision,  or  in  amputation 
of  the  part  aflected.  Its  removal  by  excision,  whether  in  the  form  of  wart, 
crust,  or  ulcer,  should  be  effected  as  soon  as  its  true  characters  have  declared 
themselves  ;  provided  it  be  of  such  a  size,  and  so  situated  that  it  can  be  fi-eely 
removed  with  a  sufficient  stratum  of  subjacent  healthy  parts,  and  a  wide  border  of 
surrounding  skin.  Should  it  be  so  situated  that  its  excision  through  surrounding 
healthy  tissue  is  not  practicable,  recourse  must  be  had  to  amputation  of  the 
limb,  as  was  done  in  the  case  depicted  in  Fig.  21 2.  In  such  circumstances, 
the  limb  may  be  removed  at  no  great  distance  above  the  disease  ;  it  not  being 
necessaiy,  as  in  other  cases  of  cancer  of  the  extremities  where  the  bones  are 
affected,  to  allow  a  joint  to  intervene  between  the  seat  of  operation  and  the 
malignant  growth. 


CHAPTER  XXXVIII. 
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DISEASES  OF  THE  NERVOUS  SYSTEM. 


.  NEURITIS. 

Inflammation  of  the  Nerves,  or  rather  of  the  Neurilemma,  is  not  of  very  unfre- 
quent  occurrence,  being  usually  the  result  of  rheumatism,  of  wotmds,  or  of  strains. 
When  Neuritis  is  rheumatic,  it  principally  affects  the  nerves  of  the  face  and 
the  lower  extremity. 

Symptoms. — These  consist  of  tenderness  on  pressure  along  the  course  of  the 
nerve,  and  severe  continuous  pains  running  down  its  trunlc  and  ramifying 
along  its  branches,  with  occasional  violent  exacerbations,  especially  on 
moving  or  touching  the  part,  and  at  night  ;  there  is  usually  swelling  along 
the  course  of  the  tnmk,  and  some  constitutional  jDyrexia.  When  chronic, 
this  condition  may  readily  be  confounded  with  neuralgia  ;  of  which,  indeed, 
it  constitutes  one  variety.  On  examination  after  death,  in  these  cases,  the 
sheath  of  the  nerve  will  be  found  injected  and  swollen,  and  the  nervous  tissue 
softened. 

Treatment.— This  consists  in  the  employment  of  antiphlogistic  means  ; 
cupping  or  the  application  of  leeches,  according  to  situation,  poppy  or  bella- 
donna fomentations,  and  local  emoUients.  When  the  neuritis  is  rheumatic,  the 
acetous  extract  of  colchicum  is  the  best  remedy  ;  when  it  is  of  a  more  chronic 
and  nocturnal  character,  iodide  of  potassium,  either  alone  or  in  combination 
Avith  sarsaparilla,  may  advantageously  be  given. 

VOL.   I.  g  g 
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NEURALGIA. 

Neuralgia  frequently  occurs  in  surgical  practice,  eitlier  complicating  other 
diseases,  or  as  a  distinct  affection  simulating  closely  various  organic  lesions,  more 
especially  of  joiiits  and  bones. 

Symptoms. — The  pain  in  neuralgia  is  the  essential  symptom,  and  in  fact  con- 
stitutes the  disease  itself.  It  may  be  of  two  kinds  ;  either  following  anatomi- 
cally the  course  of  a  nerve  and  the  distribution  of  its  filaments  ;  or  affecting  a 
considerable  portion  of  the  suiface  without  reference  to  any  special  nei-ve.  It 
is  of  all  degi'ees  of  severity,  sometimes  moderate,  sometimes  unendurable,  even  by 
those  who  possess  the  greatest  fortitude  ;  when  severe,  it  usually  comes  on  sud- 
denly, with  a  kind  of  shock,  and  continues  of  a  sharp  darting  or  tearing  character, 
coursing  along  the  trunk  or  ramifications  of  the  affected  nerve,  the  distribution 
of  which  may  often  be  distinctly  indicated  by  the  direction  the  pain  takes.  It 
is  often  accompanied  by  other  sensations,  such  as  a  tickling,  smarting,  or 
creeping  feeling  on  the  affected  surface  ;  in  some  instances  relieved  by  pressure, 
in  others  increased  by  the  slightest  touch  or  movement  of  the  part.  Occa- 
sionally there  is  spasm  in  the  muscles  supplied  by  the  affected  nerve  ;  in  other 
cases,  there  are  heat  and  redness  of  the  suiface,  with  increased  secretion  from  the 
neigliboui-ing  organs,  as  a  flow  of  saliva  or  tears  when  the  nerves  of  the  jaw  or 
eye  are  implicated.  The  duration  of  an  attack  may  vary  from  a  few  moments 
to  many  days  or  months.  The  pain  is  most  commonly  intermittent  or  remittent ; 
often  irregularly  so,  but  in  some  instances  the  periodicity  is  well  marked. 

Situations. — This  disease  may  affect  almost  any  part  of  the  body ;  it  is  most 
commonly  seated  distinctly  in  the  ^runk  and  branches  of  a  nerve.  The  divisions 
of  the  fifth  pair  are  the  most  frequent  seat  of  neuralgia ;  the  pain  may 
extend  to  the  whole  of  the  branches  of  this  nerve  on  one  side  of  the  head  and 
face,  but  more  commonly  it  is  confined  to  one  of  its  principal  divisions,  such 
as  the  infraorbital,  which  is  especially  liable  to  be  affected  ;  in  many  instances 
it  is  seated  in  the  temporal  and  dental  nerves.  Not  unfrequently  some  of  the 
terminal  tTOgs  alone  of  one  of  these  nerves  become  the  seat  of  intense  pain  ; 
thus  occasionally  the  affection  is  foimd  limited  to  a  patch  on  the  cheek, 
brow,  or  temple,  from  which  it  scarcely  ever  shifts.  The  posterior  branches 
of  the  dorsal  spinal  nerves,  and  the  intercostals,  are  also  very  commonly 
affected,  though  not  to  the  same  extent  as  the  fifth  pair.  In  other  cases  the 
whole  of  an  organ,  or  part,  becomes  the  seat  of  neuralgia,  though  no  one  nerve 
may  appear  to  be  distinctly  implicated  ;  thus  the  testes,  the  breast,  the  utei-ine 
organs,  or  one  of  the  larger  joints,  as  the  hip  or  knee,  are  occasionally  the 
seats  of  severe  suflering  of  this  kind.  An  extreme  degree  of  cutaneous 
sensibility  is  a  marked  feature  in  the  affection  in  some  cases  ;  the  patient 
■wincing  and  suffering  severely  whenever  the  skin  is  pinched  or  touched, 
however  lightly. 

Causes. — The  causes  of  tliis  very  painful  disease  are  very  various ;  they  may 
be  constitutional  or  local.  It  seldom  occurs  in  strong  and  healthy  individuals, 
but  is  almost  invariably  associated  with  want  of  power,  tmless  it  be  occasioned 
by  some  local  mechanical  cause.  Depressing  influences  of  all  kinds  are  especially 
apt  to  produce  it ;  thus,  debilitating  diseases,  mental  depression,  and  parti- 
cularly exposure  to  malaria,  are  common  occasioning  causes  ;  those  forms  of  the 
disease  that  arise  fi'om  malarial  influences,  or  from  exposure  to  simple  cold  and 
wet,  usually  assume  a  very  intermitting  or  periodical  character,  and  are  com- 
monly seated  in  the  nerves  of  the  head.  The  hysterical  temperament  very 
frequently  disposes  to  the  spinal  and  articular  forms  of  neuralgia.  There  is  no 
constitutional  condition  with  which  neuralgia  is  more  frequently  associated 
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than  with  ana3iiiia  :  hence  its  frequency  in  females.  As  Romberg  somewhat 
poetically  says,  "  Neuralgia  is  the  prayer  of  the  nerve  for  healthy  blood." 
Various  sources  of  peHjilieral  irritation,  as  loaded  bowels,  the  irritation  of 
worms,  car-ions  teeth,  uterine  disease,  and  calculus,  may  be  recognised  as  pro- 
ducing some  of  the  more  obscure  varieties  of  the  disease. 

Neiu-algia  may  also  arise  from  any  compression  exercised  upon  the  trimk  of 
a  nerve ;  and  in  this  way,  indeed,  some  of  the  more  intractable  forms  of  the 
affection  have  their  origin.  Tims,  thickening  of  the  neuiilemma,  the  pressm-e 
of  a  timiour  of  any  kind,  or  of  a  piece  of  dead  bone,  may  give  rise  to  the  most 
intense  pain  in  the  part  supplied  by  the  irritated  nerve  ;  and  it  is  not  improb- 
able that,  in  many  of  the  cases  of  neiualgia  in  the  branches  of  the  fifth  nerve, 
pain  may  be  owing  to  periosteal  inflammation,  or  to  some  other  disease  of  the 
osseous  canals  thi'ough  which  the  divisions  of  the  nerve  pass. ' 

Diagnosis. — The  diagnosis  of  netiralgia,  though  usually  effected  without  any 
difficulty,  is  in  some  cases  a  little  embarrassing,  as  the  pain  may  occasionally 
simulate  that  of  organic  disease  or  inflammation  of  the  part.  From  organic 
disease  of  the  part  that  is  the  seat  of  suflering,  such  as  the  hip,  the  knee,  the 
testis,  or  the  breast,  this  disease  may  usually  be  distinguished  by  the  co-exis- 
tence of  cutaneous  sensibility,  the  existence  of  the  hysterical  temperament,  and 
the  absence  of  the  other  signs  that  would  accompany  lesion  of  structiu-e  in 
the  part  aflected.  From  inflammation  the  diagnosis  is  usually  sufficiently  easy, 
by  attending  to  the  intermittent  character  of  the  neuralgic  pain,  to  its  occurrence 
in  hysterical  temperaments,  and  to  the  absence  of  the  constitutional  symptoms 
of  inflammation.  But  occasionally,  when  local  inflammatory  irritation  is  con- 
joined with  the  neuralgia,  the  diagnosis  is  truly  difficult.  Here  the  presence  of 
cutaneous  sensibility  and  the  relief  of  the  pain  by  firm  pressure  will  indicate 
neuralgia  ;  whereas,  in  inflammation,  there  is  no  tenderness  of  surface,  but  the 
suffering  is  aggravated  by  deep  pressure. 

TKEATiiEisTT. — The  treatment  of  neuralgia  must  have  reference  to  the  cause  of 
the  disease,  and  will  be  successful  or  not  according  as  this  may  be  more  or  less 
readily  removed.  So  long  as  the  conditions  that  primarily  occasion  the  disease 
subsist,  the  pain  is  likely  to  continue  :  and  if  these  conditions  be  irremoveable, 
the  disease  may  be  looked  upon  as  necessarily  incurable,  though  the  suffering 
may  be  alleviated  by  appropriate  means.  When  it  arises  from  any  central 
nervous  affection,  there  may  be  fear  of  the  ultimate  occurrence  of  disease  of  a 
more  serious  type,  such  as  epilepsy,  insanity,  &c. 

When  it  occiu'S  as  the  consequence  of  anaemia,  or  in  the  hysterical  tempera- 
ment, the  administration  of  the  more  stimulating  and  stronger  preiDai'ations  of 
iron,  such  as  the  sidphate  or  the  sesquichloride,  or  the  mistura  feiTi  composita, 
either  alone  or  in  combination  with  quinine,  with  attention  to  the  the  state  of 
the  bowels  and  of  the  uterine  functions,  and  a  general  tonic  regimen  calculated 
to  brace  and  improve  the  general  health,  such  as  sea-batliing,  the  cold  douche, 
or  sponging,  will  be  found  to  be  of  essential  service.  In  some  of  these  cases 
the  combinations  of  zinc,  especially  the  valerianate,  with  the  fetid  gums,  will 
remove  the  disease  when  iron  does  not  influence  it  much.  At  the  same  time  the 
application  or  inunction  of  belladonna  or  aconite  plasters  and  liniments  may 
be  of  service.  Wiien  the  neuralgia  is  distinctly  periodical,  quinine  in  full 
doses,  or  the  liquor  arsenicalis,  will  usually  effect  a  speedy  cure.  When  it  is 
rheumatic,  occiming  in  debilitated  subjects,  and  attended  by  distinct  noc- 
turnal exacerbations  of  pain,  no  remedy  exercises  so  great  an  impression  upon 
it  as  the  iodide  of  potassium,  especially  when  administered  in  combination  witli 
quinine. 

In  the  more  severe  and  protracted  forms  of  the  disease,  relief  may  be  occa- 
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sioiially  oLtainetl  Ly  attention  to  tlie  state  of  the  liver  and  digestive  organs,  Ly 
a  course  of  some  of  tlie  more  purgative  ^mineral  waters,  and  by  the  occasional 
administration  of  aloetics  or  croton  oil,  followed  by  tonic  remedies. 

Local  applications  of  a  sedative  kind,  such  as  chloroform,  belladonna,  aconite, 
opium,  &c.,  are  often  useful  adjuncts  to  constitutional  treatment.  Perhaps  the 
readiest  mode  of  affording  relief  locally  is  that  introduced  by  Alexander  Wood 
of  Edinburgh.  This  consists  in  injecting  a  few  drops  of  a  strong  solution  of 
morphia  into  the  skin  of  the  part  affected,  by  means  of  the  syringe  figured  at 
p.  650.  Not  more  than  haK  a  grain  of  morphia  should  be  injected  at  a  time, 
and  the  action  of  this  small  dose  is  often  very  powerful.  More  than  this,  I 
believe,  would  be  imsafe  ;  but  the  injection  may  be  repeated,  if  necessary,  at 
intervals  of  a  few  hours.  In  some  cases  a  single  injection  has  cured  neuralgia 
which  has  resisted  all  other  means. 

In  many  cases  all  these  means,  however,  are  unfortunately  unavailing,  and 
the  sufferer  is  doomed  to  an  existence  of  almost  constant  pain,  except  at  times 
when  the  disease  appears  to  cease  of  itself,  or  has  its  intensity  blunted  by  the 
administration  of  the  more  poAverful  sedatives,  such  as  morphia  hypodermically, 
or  veratiia,  aconite,  or  atropine  externally.  In  these  distressing  cases  the 
sufferer  is  ready  to  grasp  at  any  means  of  relief  that  is  held  out  to  him  ;  and 
section  of  the  affected  nerve  is  not  unfrequently  recommended  as  a  last  chance 
of  the  removal  of  the  disease.  It  is  clear,  however,  that  such  an  operation, 
though  occasionally  productive  of  temporary  relief,  cannot  in  most  cases  be  ex- 
pected to  benefit  the  patient  permanently  ;  for  by  it  the  cause  of  the  neuralgia 
is  not  removed,  and  it  can  consequently  only  be  of  service  when  the  pain  is 
peripheral,  occasioned  by  some  local  irritation  existing  between  the  part  cut 
and  the  terminal  branches  of  the  nerve.  If  the  neuralgia  depend  on  any  cen- 
tral cause,  or  on  local  irritation  existing  higher  up  than  the  point  divided,  the 
operation  must  eventually  be  useless.  Thus,  if  the  source  of  irritation  exist  in 
the  termiaal  branches  of  the  infraorbital  nerve,  the  division  of  this  tiiink 
might  be  useful ;  but  if  the  pain  be  occasioned  by  any  pressure  to  which  this 
nerve  may  be  subjected  in  its  passage  throvigh  its  canal  by  a  carious  state  of  the 
bones,  or  by  disease  of  the  periosteimi,  it  would  be  unavailing  ;  though  it  is  a 
remarkable  fact,  that  it  not  luifrequently  hapj)ens  that  there  is  after  these 
operations  a  temporary  cessation  in  the  pain  for  a  few  weeks  or  months.  In 
some  of  these  cases,  however,  the  pain  shifts  its  seat  fi-om  the  branch  operated 
on  to  another  division  of  the  same  trunk  ;  thus,  if  the  infraorbital  have  been 
divided,  the  inferior  dental  or  submental  nerve  becomes  the  seat  of  pain.  Or 
this  may  ascend,  as  it  were,  to  the  point  at  which  the  nerve  was  divided  ;  thus, 
after  amputation  for  neuralgia  of  the  knee,  the  pain  may  return  in  the  stump, 
and  again  when  this  is  removed  a  second  or  even  third  time. 

The  nerves  on  which  section  has  been  most  frequently  performed  are  the  dif- 
ferent branches  of  the  fifth — the  infraorbital,  the  inferior  dental,  and  the  sub- 
mental. Should  it  ever  be  thought  necessary  to  do  it,  it  would  be  proper  not 
only  to  divide  the  nerve,  but  to  excise  a  portion  of  it ;  othei-wise  reunion  will 
speedily  take  place,  and,  the  continuity  of  the  nerve  being  re-established,  the 
operation  will  fail.  The  procedure,  when  applied  to  the  infraorbital  and  the 
svibmental,  simply  consists  in  cutting  down  on  the  trunk  where  it  escapes  from 
the  foramen,  isolating  and  dissecting  out  a  portion  of  it  ;  in  doing  this,  no 
great  difficulty  can  be  experienced  by  any  one  possessing  moderate  anatomical 
knowledge. 

The  inferior  dental  nerve  has  in  some  cases  of  intense  and  persistent  neiu-al- 
gia  been  divided  by  a  very  ingenious  operation.  This  consists  in  dissecting  uji 
a  flap  over  the  ramus  of  the  loAver  jaw,  applying  a  trepliine  to  the  bone  so  ex- 
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posed,  and  cutting  out  a  portion  of  it  over  that  part  where  the  nerve  enters 
the  dental  canal,  which  is  thus  laid  hai-e  ;  when  a  portion  of  the  nerve  may 
be  excised,  by  being  raised  on  a  director  and  snipped  away  with  scissoi-s. 

NEUROMA. 

By  Neuroma  is  meant  a  tumour  connected  with  a  nerve.  Tliis  tumour  may 
vary  from  the  size  of  a  millet-seed  to  that  of  a  melon  ;  it  is  usually  solid,  and 
composed  of  fibrous  tissue  ;  but  when  it  attains  a  large  bulk,  a  cavity  may  form 
in  it,  containing  a  yellowish  or  brownish  serous -looldng 
fluid,  apparently  owing  to  the  disintegration  of  the  central 
portions  of  the  mass.  In  shape  it  is  usually  oval  or  oblong, 
the  long  axis  corresponding  to  the  coiu-se  of  the  nei-ve 
(Fig.  213)  ;  it  grows  slowly,  and  is  moveable  transversely, 
but  not  in  the  direction  of  the  nervous  trunk  on  which 
it  is  seated  ;  it  has  no  appearance  of  malignancy,  and, 
however  large  it  becomes,  it  never  contracts  adhesions  to 
the  integimient  nor  involves  its  structure.  Neiiroma  com- 
monly only  affects  the  nerves  of  the  cerebro-spinal  system ; 
but  Berard  has  met  with  one  case  of  the  disease  on  a  gan- 
glionic nerve.  The  nerves  of  special  sense  are  but  very 
rarely  the  seat  of  this  disease.  Indeed,  the  only  recorded 
case  mth  which  I  am  acc[uainted  of  a  neuroma  connected 
with  one  of  these  nerves,  is  one  described  by  Lidell  of 
New  York,  of  a  neuroma  of  the  optic  nerve  filling  up  the 
orbit,  flattening  and  protruding  the  eye,  and  extirpated 
together  with  the  contents  of  the  orbit  by  that  Surgeon. 

Most  commonly  the  tumour  is  single,  and  then  is 
usually  attended  with  very  severe  lancinating  or  neuralgic 
pain,  which  extends,  however,  only  to  the  parts  below  the 
tumour,  and  is  commonly  paroxysmal.  This  pain  is  evi- 
dently owing  to  the  stretching  of  the  nervous  twigs  as 
they  pass  along  the  convexity  of  the  growth.  When  single  and  painful,  the 
tumour  commonly  goes  by  the  name  of  the  Painful  SiobciUaneous  Tubercle,  and 
is  then  usually  met  with  from  the  size  of  a  pin's  head  to  that  of  a  cherry-stone, 
commonly  seated  upon  the  limbs,  and  most  frequently  in  connection  with  one 
of  the  nerves  of  the  lower  extremity  :  but  it  may  be  situated  upon  the  arm, 
the  trvmk,  or  even  on  the  scrotum  and  cheek,  where,  however,  it  is  not  so 
commonly  met  Avith.  Wherever  neuroma  occurs,  it  is  acutely  and  intolerably 
painful  on  being  touched,  and  is  usually  tender  as  well. 

Structure. — The  painful  subcutaneous  tubercle  is  composed  of  a  white  or 
greyish  fibrous  mass  developed  in  the  neurilemma,  and  having  nervous  fila- 
ments stretched  through  or  over  it.  The  nervous  trunk  above  and  below  the 
tumour  is  normal ;  it  is  only  where  it  comes  into  contact  with  tlie  neuroma, 
and  is  exposed  to  its  pressure,  that  it  imdergoes  the  change  indicated.  It  is  a 
very  remarkable  fact  that,  though  nem-omatous  tumours  when  single,  or  when 
but  two  or  three  exist,  are  most  acutely  painful,  yet,  when  they  are  generally 
diffused  over  the  body,  they  lose  their  sensibility,  and  are  unattended  by  any 
inconvenience  except  such  as  arises  from  their  numbers  and  bulk.  The  nimiber 
of  masses  thus  formed  is  often  amazingly  great ;  thus,  in  one  of  R.  W.  Smith's 
cases,  described  in  a  monograph  wliich  contains  the  fullest  and  most  accurate 
account  of  this  disease,  he  covmted  in  the  two  lower  extremities  alone  more  than 
250  of  these  tumours,  besides  those  in  other  parts  of  the  body.  In  another  case 
related  by  him,  there  were  upwards  of  200  small  rouromata  scattered  over  tho 


Fig.  213. — Neuroma, 
with  Nervous  Fila- 
ments spread  out  over 
Tumour. 
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sides  of  the  chest  and  ahdomen,  450  on  the  right  lower  extremity,  and  upwards 
of  300  on  the  left ;  altogether  prohahly  not  less  than  2000  of  these  growths  in 
"  this  unprecedented  case." 

Traumatic  Neuromata  may  arise  from  the  wound  or  partial  division  of  nerves, 
and  occasion  the  most  intense  agony.  Sometimes  growths  of  this  description 
of  a  fusiform  shaj)e,  and  varying  from  a  cherry-stone  to  a  pigeon's  egg  in  size, 
are  met  Avith  in  stumps  after  amputations  ;  in  many  instances  they  are  un- 
attended by  inconvenience,  but  occasionally  give  rise  to  a  very  severe  degree 
of  pain. 

Treatment. — The  treatment  of  painful  neuromata,  whether  of  an  idiopathic 
or  traumatic  character,  or  existing  in  stumps,  consists  in  their  excision.  After 
removal,  the  part  supplied  by  the  nerve,  which  is  usually  necessarily  divided, 
becomes  paralysed  for  a  time,  but  may  eventually  regain  its  sensibility.  In 
some  cases,  however,  by  cautious  dissection,  the  tumour  may  be  removed  from 
the  nerve  that  is  in  contact  with  it,  without  cutting  this  across.  This  has  been 
done  in  the  case  of  neuromata  of  the  sciatic  nerve  and  its  divisions.  'Wlien 
these  tumours  are  numerous,  they  should  not  be  interfered  -with  ;  and,  if  un- 
attended by  pain,  they  need  not  be  excised  unless  theii-  bulk  prove  incon- 
venient. 

TETANUS. 

Tetanus  is  a  disease  consisting  essentially  in  an  excited  state  of  the  spinal 
cord  and  the  medulla  oblongata,  in  fact  of  the  whole  true  spinal  system,  giving 
rise  to  paiuful  and  continued  spasms  of  the  voluntary  muscles  and  the  dia- 
pliragm,  alternating  with  incomplete  relaxation,  and  usually  terminating 
fatally.  This,  which  is  one  of  the  most  serious  and  distressing  diseases  to 
which  the  nervous  system  is  liable,  is  in  the  great  majority  of  instances  of  a 
Traumatic  natiu'e,  being  the  consequence  of  some  wound  that  implicates  or 
irritates  a  portion  of  the  peripheral  nervous  system  ;  the  local  u-ritation  so  pro- 
duced being  propagated  to  and  exciting  the  nervous  centres,  the  excitation  of 
which  becomes  persistent,  and  continues  after  the  local  cause  has  been  re- 
moved, inducing  reflex  muscular  movements  in  various  parts  of  the  body.  The 
ir-ritation  of  the  nervous  system,  however,  that  induces  tetanus,  may  arise  fi-om 
other  soui'ces  besides  surgical  wounds,  occasioning  the  Idiopathic  form  of  the  dis- 
ease ;  thus,  for  instance,  the  presence  of  worms  in  the  intestinal  canal,  exposure 
to  cold  and  wet,  the  ligature  of  the  imibUical  cord  in  infants,  and  even  the 
uterine  initation  following  abortion,  have  been  known  to  occasion  it.  These 
causes,  however,  rarely  give  rise  to  it  in  this  country,  and  we  must  conse- 
quently regard  it  as  a  disease  chiefly  arising  from  traumatic  lesion  of  some  kind. 

Causes  of  Tetanus. — Tetanus  may  occur  at  all  ages,  from  the  earliest 
infancy  to  an  advanced  period  of  life.  In  hot  climates  it  is  common  amongst 
newly  bom  infants,  in  the  form  of  Trismus  Neonatorum.  In  this  country  it 
rarely  occurs  at  this  very  early  period  of  life,  but  is  common  in  young  adults. 
I  have  most  frequently  observed  it  between  the  ages  of  16  and  25,  and  after 
that  in  old  people ;  but  it  may  occur  at  any  period  of  life.  It  is  far  more 
common  amongst  males  than  females — in  the  proportion  of  about  four  to  one. 
Season  of  the  year  seems  to  exercise  little  influence  over  it.  It  occm-s  in  all 
states  of  the  atmosphere,  and  at  all  periods  of  the  year  ;  but  is  certainly 
most  common  when  the  weather  is  suddenly  changeable — alternating  from 
heat  to  cold. 

Tetanus  may  be  occasioned  by  injuries  that  do  not  give  rise  to  breach  of 
surface ;  thus  I  have  known  it  occm-  in  a  child  who  Avas  suddenly  tliro^ni 
down  upon  its  back  by  another  at  play ;  and  Reid  mentions  a  case  produced 
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■by  the  stroke  of  a  wliip.  But  iu  the  great  luujority  of  cases,  it  is  directly 
occasioned  by  a  woiml  of  some  kind.  Generally  a  nervous  twig  has  been 
lacerated,  divided,  or  inflamed  ;  and  this  seems  to  have  been  the  starting-point 
of  that  disturbance  of  the  spinal  system  of  nerves  which  leads  to  the  tetanic 
spasms. 

The  hind  of  ivourul,  as  well  as  its  situation,  doubtless  influences  materially 
the  occurrence  of  the  disease.  Though  it  certainly  more  frequently  follows 
punctured,  torn,  and  lacerated,  than  clean-cut  wovmds,  yet  it  occasionally 
complicates  these,  even  when  the  result  of  siu-gical  operations  ;  thus,  it  has 
been  known  to  follow  the  removal  of  the  breast,  amputations,  the  ligatiire  of 
the  larger  arteries,  and  the  operation  for  hernia.  The  minor  surgical  opera- 
tions also  are  not  fi-ee  from  the  possibility  of  this  dangerous  complication. 
It  has  been  observed  after  the  operation  for  fistula  in  ano,  the  ligature  of 
piles  and  varicocele,  the  removal  of  nasal  polypi  ;  and  I  haA^e  even  seen  a 
fatal  case  resulting  from  the  introduction  of  an  issue.  Burns  are  a  class  of 
injuries  that  are  peculiarly  liable  to  be  followed  by  tetanus.  It  is  the 
common  belief,  both  in  the  profession  and  out  of  it,  that  woimds  of  the 
hands  and  feet,  and  more  especially  of  the  ball  of  the  thumb  and  of  the 
great  toe,  are  more  likely  to  be  followed  by  tetanus  than  those  in  other 
situations.  I  think  the  truth  of  this  opinion  may  be  doubted  ;  though  it  is 
not  improbable  that  tetanus  may  occur  more  frequently  after  injuries  of 
these  regions  than  of  other  parts  of  the  body,  simply  because  punctured  and 
lacerated  wounds  are  more  common  here  than  elsewhere.  It  camiot  well  be 
supposed  to  be  owing  to  the  tendons  and  fasciae  that  abound  here,  as  Himter 
imagined ;  for  it  is  seldom,  if  ever,  met  with  after  operations  for  tenotomy, 
which  are  so  commonly  practised  on  the  feet. 

Tetanus  may  occxa  in  all  constitutions — in  the  strong  and  robust,  and  in 
the  feeble  and  emaciated.  It  is  especially  apt,  however,  to  occui*  in  feeble 
and  debilitated  individuals,  and,  indeed,  may  be  looked  upon  as  a  disease  of 
debility ;  hence  any  condition  that  lowers  the  tone  of  the  nervous  system  is 
especially  likely  to  occasion  it.  When  it  occurs  in  persons  who  are  otherwise 
strong  and  in  the  prime  of  life,  it  will  be  found  that  they  have  been  exposed 
to  causes  of  depression  influencing  the  nervous  system.  It  is  loss  of  nervous 
tone,  and  not  muscular  weakness,  that  disposes  to  this  disease.  Thus,  in 
tropical  climates,  as  in  some  of  the  West  India  Islands,  and  amongst  the 
marshes  of  Cayenne,  it  occurs  with  peculiar  frequency,  the  most  tiifliug 
scratches  or  punctures  being  followed  by  the  disease.  Poland,  who  has 
exhausted  the  statistics  of  tetanus,  states  that  the  mortality  from  it  is  in 
London  "025,  whereas  in  Bombay  it  is  2-5  per  cent,  of  the  total  deaths.  It  ie 
interesting  to  observe,  that  the  natives  of  hot  climates  are  far  more  liable  to 
this  disease  than  Europeans  resident  there. 

In  military  practice  tetanus  is  of  common  occurrence.  Its  frequency  varies 
much  in  different  campaigns  and  under  different  circumstances,  season  and 
climate.  In  the  Peninsular  War,  it  was  estimated  to  occur  in  the  proportion 
of  about  one  case  in  every  200  wounded  ;  in  the  Schleswig-Holstdn  war  of 
1849,  according  to  Stromeyer,  once  in  about  350  cases.  In  the  Crimea  it 
appears  to  have  been  of  rare  occurrence.  Alcock's  estimate  of  one  to  every  79 
wounded  is  evidently  too  high.  Ai'ter  naval  engagements,  however,  the 
mortality  has  often  been  high,  more  particularly  if  they  have  taken  place  in 
tropical  climates.  Sir  G.  Blane  states  that,  after  Rodney's  action  in  the  West 
Indies,  out  of  810  wounded  20  were  attacked  with  tetanus,  being  one  in  40. 
All  European  Army-Surgeons  are  agreed,  that  sudden  changes  from  heat  to 
cold  are  amongst  the  most  frequent  causes  of  tetanus  amongst  the  wounded. 
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Thus  LaiTey  states  tliat,  after  the  battle  of  Moskowa,  although  the  number  of 
wounded  was  immense,  there  were  few  cases  of  tetanus,  the  heat  being  very 
great  and  contmuous  ;  whilst  after  Bautzen,  where  the  wounded  were  left  on 
the  field  all  night  exposed  to  severe  cold,  more  than  100  had  tetanus ;  and 
after  the  battle  of  Dresden,  when  great  heat  was  followed  by  much  wet  and 
cold,  the  wounded  suffered  most  severely.  So,  after  some  of  the  Indian 
battles,  as  Chilianwallah  and  Ferozepore,  where  the  wounded  lay  exposed  to 
cold  nights  after  very  hot  days  (Macleod),  tetanus  was  of  very  frequent  occur- 
rence. Hennen  states  that  a  draught  of  air,  whether  hot  or  cold,  directly 
blowing  on  the  patient,  is  the  most  fertile  cause  of  tetanus.  The  case  appears 
to  have  been  different  in  America,  and  tetanus  does  not  seem  to  have  arisen 
from  exposure  of  the  wounded  to  cold  and  night-air.  Dr.  Chisolm  states  that 
although,  from  the  wooded  nature  of  the  country  in  which  the  battles  were 
often  fought,  wounded  men  were  not  unfrequently  left  for  two  or  three  days 
on  the  ground,  tetanus  did  not  appear  to  be  more  frequent  amongst  them  than 
in  those  immediately  cared  for. 

The  frequency  with  which  tetanus  occurs  varies  much.  It  often  happens 
that  not  one  case  occurs  in  a  hospital  for  some  years,  and  then  several  are  met 
■with  in  close  succession  or  simultaneously. 

Period  of  Occurrence. — Tetanus  may  take  place  at  any  period  after 
the  infliction  of  the  wound  that  occasions  it.  In  hot  climates  especially,  it 
may  occur  very  speedily ;  thus,  Robinson  relates  the  case  of  a  negro  servant 
in  the  West  Indies,  who  scratched  his  finger  \nth  a  broken  plate,  and  died 
of  tetanus  in  a  quarter  of  an  hour.  It  is  very  seldom,  however,  in  temperate 
climates,  that  it  supervenes  before  the  fourth  or  fifth  day,  usually  from  that 
to  the  tenth  day.  Larrey,  who  had  great  experience  of  this  disease  during 
Napoleon's  campaigns  in  Egypt,  met  with  it  most  frequently  between  the 
fifth  and  fifteenth  days  after  the  infliction  of  the  wormd.  According  to  the 
experience  of  the  Surgeons  of  the  Peninsular  War,  under  whose  observation 
many  hundred  cases  came,  the  disease  does  not  show  itseK  after  the  twenty- 
second  day ;  but  though  this  may  be  the  general  rule.  Sir  G.  Plane  has  related 
a  case  in  which  it  took  place  as  late  as  a  month  after  the  infliction  of  the 
wound.  It  is  stated  that  it  may  occur  after  the  cicatrisation  of  a  wound  is 
completed ;  when  this  happens,  the  disease  must  rather  be  looked  upon  as 
being  of  an  idiopathic  character,  accidentally  occurring  in  a  person  who  has 
been  recently  injured. 

Forms. — Tetanus  may  be  Acute  or  Chronic;  being  in  some  instances  fatal  in 
the  course  of  a  few  hours,  but  usually  lasting  for  three  or  four  days.  Poland 
8*ates  that  at  Guy's  51  per  cent,  of  the  cases  were  fatal  before  the  fifth  day  after 
invasion.  If  the  patient  survive  this  time,  the  disease  will  commonly  run  on 
to  the  eighth  or  tenth  day,  and  occasionally  even  for  a  longer  period  than  this  ; 
thus,  S.  Cooper  mentions  a  case  in  which  it  continued  in  a  soldier  for  five 
weeks  after  amputation.  The  more  chronic  it  becomes,  the  better  is  the  chance 
of  recovery  ;  indeed,  if  the  patient  survive  the  tenth  day,  the  prospect  of  a 
favourable  issiie  to  the  case  is  materially  increased.  As  a  general  rule,  those 
cases  are  the  most  fatal  which  are  most  active  in  theii'  symptoms  ;  the  danger 
being  in  the  ratio  of  the  acuteness  of  the  attack,  both  as  to  severity  and  also  as 
to  rapidity  of  invasion  after  injury. 

Symptoms. — The  invasion  of  the  disease  is  sometimes  preceded  by  a  general 
vmeasiness  on  the  part  of  the  patient,  a  sensation  of  fear,  or  a  sense  of  inapend- 
ing  mischief.  Abernethy  was  of  opinion  that  tetanus  was  usually  ushered  in 
by  a  disturlied  state  of  the  digestive  organs,  the  stools  being  oftensive,  and 
indicative  of  much  gastric  ii-iitation.    When  the  disease  sets  in  gradually,  it 
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may  be  somewhat  difficult  of  recognition  in  its  early  stages  ;  il'  it  come  on 
suddenly,  its  nature  is  immediately  evident.  It  is  a  remarkable  fact  that  the 
cramps  do  not  begin  in  the  part  injured  ;  but,  wherever  this  may  be  situated, 
they  are  always  fii-st  noticed  in  the  muscles  supplied  by  the  portio  dura  of  tlie 
seventh  nerve  ;  and  throughout,  these  and  the  muscles  of  the  respiration  are 
principally  affected.  The  fii-st  symptoms  usually  consist  in  the  patient  being 
unable  to  open  his  mouth  widely,  to  take  food  or  drink,  the  muscles  about  the 
temples,  jaw,  and  neck,  feeUng  stiff  and  rigid  ;  this  condition  has  given  to  the 
disease  the  popular  term  of  lock-jaw.  As  the  affection  advances,  the  counte- 
nance assumes  a  peculiar  expression  of  pain  and  angiush,  the  featui'es  are  iixed 
or  convulsed  from  time  to  time,  and  the  angles  of  the  mouth  drawn  up, 
constituting  the  appearance  called  the  rims  sardonicus.  When  fairly  set  in, 
the  disease  is  marked  by  spasms  of  the  voluntary  miiscles  of  the  most  violent 
character,  with  much  pain  and  partial  remissions.  The  pain  is  of  that  kind 
that  attends  ordinary  cramp  in  the  muscles,  as  of  the  legs,  and  is  usually  very 
severe.  The  spasms  are  often  of  a  jerking  character,  the  patient  being  suddenly 
thrown  up,  or  twisted  on  one  side  ;  the  breath  is  drawn  with  a  loud  sobbing 
catch  from  spasm  of  the  diaphragm,  and  from  the  same  cause  there  is  usually 
■sdolent  pain  experienced  in  the  epigastric  region,  darting  across  the  spine.  The 
muscles  of  the  tnmk  are  usually  affected  next  in  order  of  frequency  to  those  of 
the  head  and  neck,  the  body  being  bent  backwards  so  as  to  form  a  complete 
arch  (Opisthotonos) ;  more  rarely  it  is  di'awn  forwards  {Emprosthotonos) ;  and 
still  less  frequently  to  one  side.  In  some  cases  the  body  becomes  perfectly 
rigid,  like  a  piece  of  wood,  the  belly  being  drawn  in,  and  the  chest  expanded. 
It  is  said  that  in  severe  cases  the  spasms  have  been  of  so  violent  a  character, 
that  muscles  have  been  ruptured,  teeth  broken,  and  the  tongue  lacerated.  In 
the  numerous  cases  of  tetanus  that  I  have  unfortunately  mtnessed,  it  has 
never  fallen  to  my  lot  to  see  any  effects  of  this  kind  produced  ;  the  spasms, 
indeed,  being  in  general  not  of  a  .very  violent,  though  of  a  continuous  and  very 
painful  character. 

The  intellectual  faculties  are  not  disturbed  in  these  cases,  and  the  mind 
continues  clear  to  the  last.  In  most  instances  there  are  great  heat  of  surface, 
profuse  sweats,  and  quickness  of  pulse  ;  not  from  any  febrile  disturbance,  for 
this  disease  is  imattended  by  symptoms  of  pyrexia,  but  apparently  simply 
from  the  violence  of  the  muscular  contractions.  The  prolongation  of  life 
appears  to  depend  greatly  upon  the  intensity  of  the  convulsive  movements  : 
the  more  severe  these  are,  the  sooner  does  death  result.  The  fatal  termi- 
nation occurs  not  so  much  from  any  great  physical  lesion,  or  disturbance  of 
important  parts,  as  from  exhaustion,  consequent  on  the  frequency  of  the  tetanic 
spasms. 

Pathology. — The  morbid  appearances  found  after  death  from  tetanus  tlirow 
but  little  light  on  the  real  nature  of  this  affection, — so  Little,  indeed,  that  it  is 
frequently  looked  upon  as  a  "  functional  disease."  But  in  saying  that  this  or 
any  other  disease  is  functional,  we  but  express  our  ignorance  of  its  real  cause. 
There  is  no  function  without  an  organ  to  perform  it ;  and  there  can  be  no 
derangement  of  a  function  without  a  corresponding  and  concomitant  disorder 
of  the  organ  that  produces  it.  Every  "  functional "  disease  must,  therefore,  at 
last  be  referred  to  an  organic  lesion.  The  term  "functional "  is  only  employed 
when  we  are  not  acquainted  with  the  true  nature  of  the  disease.  As  less  is 
knoAvn  of  the  real  physiology  and  pathology  of  the  brain  and  spinal  cord  than 
of  other  organs  of  the  body,  we  have  more  "  functional"  diseases  of  the  nervous 
system  than  of  the  circulatory  or  respiratory.  But,  as  pathological  anatomy 
becomes  more  studied,  and  as  minute  investigations  into  structure  are  entered 
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iipon,  so  the  class  of  so-called  "  functional "  diseases  becomes  narrowei-.  "We 
do  not  speak  of  "  functional "  coma,  because  we  can  appreciate  the  different 
conditions  that  occasion  compression  of  the  brain  ;  but  we  still  speak  of 
functional  conviilsive  diseases  and  of  functional  amaurosis.  The  ophthal- 
moscope, however,  has  shown  that  functional  amaurosis  does  not  exist,  but  that 
the  failure  of  visual  power  is  always  accompanied  by  and  dependent  on  some 
corresijonding  change  of  structure  in  the  interior  of  the  eye ;  and  advances'  in 
pathology  will  doubtless  show  that  other  so-called  functional  diseases  of  the 
nervous  system  are  in  reality  dependent  on  structural  lesions.  It  is  true  that 
as  yet  no  specific  or  positive  or  invariable  derangement  of  the  nervous  centres 
has  been  met  with  in  tetanus — nothing  beyond  conditions  that  are  common  to 
many  other  nervous  affections,  such  as  congestion  and  softening  of  the  brain 
and  spinal  cord,  possibly  with  reddish  serum  in  the  ventricles  and  subarachnoid 
space.  But  there  is  one  morbid  condition  that  will,  I  think,  invariably  be 
found  ;  viz.,  a  marked  congestion  and  inflammation  of  the  nerve  connected 
with,  and  leading  from,  the  wound  that  has  occasioned  the  disease.  Tliis 
morbid  state  I  have  never  foimd  wanting.  In  all  cases  of  fatal  tetanus  that 
I  have  seen  in  wliich  a  careful  dissection  has  been  made,  the  signs  of  inflam- 
mation of  a  nerve  commimicating  with  the  wound  have  been  found  ;  and 
the  vascularity,  which  is  often  very  intense,  may  be  traced  up  the  neurilemma, 
often  to  a  considerable  distance. 

In  a  case  of  tetanus  following  a  woimd  of  the  knee,  in  a  patient  who  died  in 
University  College  Hospital,  a  small  branch  of  the  internal  cutaneous  nerve 
was  found  to  have  been  injured,  and  was  inflamed.  In  another  patient  who 
died  of  tetanus  about  sixteen  days  after  treading  on  a  rusty  nail,  a  black  speck 
was  found  on  the  internal  plantar  nerve,  where  it  had  been  woimded  by  the 
nail.  In  a  man  who  died  of  acute  tetanus  a  week  after  receiving  a  lacerated 
woimd  of  the  dorsum  of  the  foot,  the  digital  nerves  were  found  to  be  sloughy, 
and  evidences  of  inflammatoiy  irritation  extended  some  distance  up  the 
musculo-cutaneous  nerve.  In  another  case  under  my  care,  in  which  tetanus 
resulted  from  a  bruise  of  the  back,  and  terminated  in  death,  the  injured  nerve 
(a  dorsal  branch)  was  foimd  lying  bare  and  reddened  in  the  woimd  ;  and,  on 
tracing  it  up  to  the  spinal  cord,  its  sheath  was  found  to  be  much  injured, 
ecchymosed,  and  with  a  large  vessel  running  down  it.  In  another  instance,  in 
which  tetanus  followed  a  wound  of  the  wrist,  the  external  cutaneous  nerve  was 
formd  in  a  similarly  inflamed  state. 

Treatment. — The  treatment  of  tetanus  is  of  a  local  and  of  a  constitiitional 
character.  The  Local  Treatment  has  for  its  object  the  removal  of  the  irritation 
that  has  iuduced  the  tetanic  condition.  It  is  true  that,  when  once  tetanic 
excitement  has  been  set  up  in  the  cord,  it  has  a  tendency  to  continue,  and 
cannot  be  removed  by  the  mere  abstraction  or  cessation  of  the  local  irritation, 
which  gave  rise  to  it  in  the  first  instance.  It  is,  however,  only  reasonable  to 
suppose,  that  other  treatment  will  succeed  best  if  local  irritation  be  removed  ; 
and,  indeed,  so  long  as  this  continues  to  keep  the  centric  nervous  distui-bance, 
no  general  means  can  be  expected  to  succeed ;  as  they  will  have  not  only  to 
combat  already  existing  disease,  but  also  to  overcome  the  continuous  excite- 
ment maintained  by  the  local  disturbance.  Hence,  it  is  of  use  to  brmg  the 
wound  into  as  healthy  a  state  as  possible,  and  to  see  that  it  is  clean,  free  from 
foreign  bodies,  and  not  inflamed.  In  order  effectually  to  remove  aU  local 
distivrbance,  recourse  has  been  had  to  amputation  ;  but  though  this  may  have 
succeeded  in  checking  some  of  the  more  chronic  forms  of  the  disease,  yet  other 
and  milder  local  means  have  sufficed  equally  well,  and  in  the  majority  of  cases 
it  has  had  no  effect,  and  hence  so  severe  an  operation  can  scarcely  be  reconi- 
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mended  for  adoption.  The  division  of  the  injured  nerve,  if  there  be  one  that 
has  been  punctiu-ed  or  hxcerated,  has  occasionally  proved  successful.  Thus,  in 
a  case  of  tetanus  following  injiuy  of  the  supraorbital  nerve,  Larrey  cut  this 
across,  and  the  patient  was  cured.  In  a  midshipman,  in  whom  tetanus  came  on 
the  day  ixfter  the  sole  of  the  foot  had  been  wounded  by  treading  on  a  rusty  nail, 
Miu-ray  divided  the  posterior  tibial  nerve,  and  thus  cured  the  patient.  In  those 
cases  in  which  no  special  nerve  appears  to  have  been  injured,  Liston's  recom- 
mendation of  making  a  A-shaped  incision  down  to  the  bone,  and  above 
the  part,  so  as  to  insulate  it  completely,  may  be  advantageously  followed. 
After  the  nerve  has  been  divided,  or  tlie  part  properly  insulated,  some 
solution  of  atropine  may  be  carefully  applied  to  it,  so  as  stiU  further  to  lessen 
local  irritation. 

In  the  Constitutional  Treatment  of  the  disease,  it  is  necessary  to  bear  in  mind 
that  tetanus  is  an  affection  of  debility,  the  violence  of  the  spasmodic  paroxysms 
gi-\ang  an  appearance  of  false  strength  to  the  patient ;  and  that  the  principal 
source  of  danger  and  death  is  the  fatigue  and  exhaustion  induced  by  the  energy 
of  the  muscular  movements.  The  means  adopted  should,  therefore,  have  for 
their  object  the  removal  of  irritation  and  the  support  of  the  patient's  strength, 
so  as  to  enable  him.  to  hold  up  against  the  disease. 

In  the  Acute  form  of  the  disease,  all  medicines  are  useless  as  curative  agents. 
No  drug  of  any  kind  has  as  yet  cured  a  case  of  acute  tetanus.  But,  thoiigh 
medicines  are  of  no  avail  as  means  of  cure,  they  may  afford  relief  to  the 
patient ;  and  much  may  be  done  by  the  Surgeon,  by  removing  all  sources  of 
external  irritation,  to  mitigate  his  sufferings,  and  to  place  him  iu  a  favourable 
condition  to  withstand  the  exhaustion  and  to  lessen  the  torture  of  the  spasms. 
With  this  view,  the  first  thing  to  be  done  is  to  clear  the  bowels  well  out  with  a 
dose  of  calomel  and  scammony,  or  a  di'op  of  croton  oil  ;  aided,  if  necessary,  by 
turpentine  enemata.  The  patient  should  then  be  kept  perfectly  quiet  in  a  room 
by  himself,  a  screen  or  muslin  curtains,  as  recommended  by  Marshall  Hall,  being 
drawn  round  the  bed  :  noise  or  movement  of  any  kind  increases  the  spasms 
greatly.  In  order  to  allay  the  spinal  irritation,  the  most  effectual  means  consists 
perhaps  in  the  plan  recommended  by  Todd,  of  applying  an  ox's  gut  or  gullet 
filled  with  ice  along  the  whole  length  of  the  spine.  This  is  a  powerful  depress- 
ing agent,  and,  imless  care  be  taken,  may  lower  the  heart's  action  too  much,  or 
indeed  completely  extinguish  it.  It  may,  however,  be  applied  with  safety  for 
six,  eight,  or  ten  hours,  the  condition  of  the  patient  being  looked  to  in  the 
meanwhile.  Sedative  or  antispasmodic  agents  are  of  no  \;se  in  acute  tetanus. 
I  have  seen  many  drugs  of  tliis  kind  employed  without  producing  any  effect  in 
lessening  the  violence  of  the  convulsions.  In  most  cases,  however,  the  inhala- 
tion of  ether  or  chloroform  materially  lessens  their  severity,  and  gives  the 
patient  temporary  ease. 

In  the  Subacute  or  Chronic  form  of  the  disease  recovery  is  much  more  likely 
to  take  place  ;  and  it  is  only  in  these  cases  that  antispasmodics  and  sedatives, 
such  as  opium,  camphor,  conium,  belladonna,  and  aconite,  have  been  of  use  ;  and 
in  these  also,  clilorofonn  is  far  more  beneficial  than  in  the  acute  cases.  There 
is  a  kind  of  trismus  occurring  in  females,  often  of  a  hysterical  nature,  which  is 
at  once  removed  by  the  inhalation  of  chloroform.  Miller  speaks  highly  of 
cannabis  Indica  pushed  to  narcotism  ;  three  gi'ains  of  the  extract,  or  thirty 
minims  of  the  tincture,  being  given  every  half  hour  or  hour ;  and  the  Rev.  Dr. 
Haughton  has  employed  nicotine  in  one-drop  doses,  administered  every  second 
hour,  with  complete  success  in  severe  cases  of  traumatic  tetanus.  In  one  case, 
at  Dr.  Garrod's  suggestion,  I  tried  atropine  endermically  on  a  blistered  surface, 
and  gave  conium  internally  in  large  doses ;  and  although  the  patient,  an  old 
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man,  eventually  died  exhausted,  yet  these  agents  appeared  to  exei'cise  a  marked 
influence  in  diminishing  the  violence  of  the  spasms,  and  I  should  be  induced 
to  attach  some  importance  to  their  administration.  EUiotson  has  spoken 
highly  of  the  preparations  of  iron,  especially  of  the  carbonate,  in  tetanus.  At 
the  same  time  that  recoui-se  is  had  to  such  measures  as  these,  it  must  not  be 
forgotten  that  the  disease  is  one  of  great  exhaustion,  and  that  the  patient  will 
die  worn  out,  unless  he  be  supplied  with  plenty  of  nomishment.  Beef-tea  and 
wine  should,  therefore,  be  administered  by  the  mouth,  and  nutritious  euemata 
by  the  rectum  ;  and  in  this  way  the  powers  of  life  may  be  supported  tmtil  the 
violence  of  the  disease  expends  itself.  I  am,  however,  disposed  to  think  that 
even  in  these  chronic  cases  much  more  may  be  done  by  simple  than  by  specific 
treatment.  Clearing  out  the  bowels  by  tm-pentine  euemata,  the  internal 
administi-ation  of  calomel  with  opium,  and  keeping  up  the  powers  of  the 
system  till  the  disease  wears  itself  out,  appear  most  Likely  to  be  followed  by  a 
satisfactory  result,  when  used  in  addition  to  the  hygienic  measures  recom- 
mended in.  the  acute  form  of  the  disease.  It  is  certainly  more  rational  to 
employ  such  measures  as  these,  than  to  be  constantly  recuiTing  to  anti- 
spasmodics and  sedatives,  which  repeated  experience  has  proved  to  be  useless 
as  curative  agents,  in  the  vain  hope  of  finding  a  specific  for  tetanus. 
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INFLAMMATION  OF  THE  LYMPHATICS. 

Inflammation  of  the  Lymphatics,  Lymphatitis,  or  AngeioUucitis,  is  a  diffuse  or 
erysipelatous  inflammation  of  the  lymphatic  vessels.  In  it,  according  to  Tessier, 
the  lymph  coagulates,  forming  a  rosy  clot,  which  obstructs  the  interior  of  the 
vessel ;  the  walls  of  which,  at  the  same  time,  become  thickened,  softened, 
opaque,  and  surroimded  by  a  quantity  of  infiltrated  areolar  tissue. 

Symptoms. — This  disease  may  be  idiopathic,  when  it  is  closely  associated 
with  erysipelas  ;  but  more  commonly  it  is  set  up  from  the  irritation  induced 
by  an  abrasion  or  woimd.  Diuing  the  progress  of  an  ordinary  injurji-,  the 
patient  is  seized  with  rigors,  followed  by  febrile  reaction,  and  attended, 
perhaps,  by  vomiting  or  diarrhoea.  These  symptoms  often  precede  by  twelve 
or  foiu'teen  hours  the  local  signs  of  the  disease,  but  more  conunonly  accompany 
them.  On  examining  the  part  it  wiU,  if  superficial,  be  seen  to  be  covered  by 
a  midtitude  of  fine  red  streaks,  at  first  scattered,  but  gradually  approximating 
to  one  another  so  as  to  foi-m  a  distinct  band,  about  an  inch  in  breadth,  running 
from  the  part  affected  along  the  inside  of  the  limb  to  the  neighbouring  lymphatic 
glands,  which  may  be  felt  to  be  enlarged  and  tender.  The  band  itself  feels  some- 
what doughy  and  thickened.  There  is  usually  more  or  less  cEdema  of  the  hmb, 
from  the  implication  of  the  deej^er  layers  of  vessels  and  their  obstruction  bj'  the 
inflammation.  Along  the  coiuse  of  the  infltmied  absorbents,  erysipelatous- 
looking  patches  not  nnfrequently  make  their  appearance,  which  coalesce  until 
they  assume  a  considerable  size,  and  constitute  a  distinct  viiriety  as  it  were  of 
eiysipelas.  In  some  cases  the  glands  are  aflected  before  any  other  local  signs 
manifest  themselves,  owing  probably  to  the  deeper  seated  lymphatics  having 
been  first  implicated  j  and  not  uncommonly  throughout  the  disease  the  inflam- 
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Illation  continues  to  be  confined  principally  to  this  set  of  vessels,  giving  rise  to 
great  anil  brawny  swelling  of  the  limb,  but  without  much  if  any  superficial 
redness.  The  constitutional  disturbance,  at  first  of  the  active  inflammatory 
type,  may  gradually  subside  into  the  asthenic  form. 

Results. — The  disease  usually  terminates  in  resolution  at  the  end  of  eight 
or  ten  days  ;  not  imconimonly  it  rmis  on  to  erysipelas  ;  and  in  other  cases, 
again,  limited  suppuration  may  take  place,  or  a  chain  of  abscesses  may  fomi 
along  the  course  of  the  inflamed  absorbents  and  in  the  glands  to  which  they 
lead.  In  some  instances,  after  the  disappearance  of  the  disease,  a  state  of 
chi-onic  and  rather  solid  oedema  of  the  part  may  be  left,  giving  rise  indeed  to 
a  species  of  false  hypertrophy  of  it,  and  constituting  a  troublesome  consequence  ; 
more  rarely,  death  results  either  from  erysipelas,  from  the  supervention  of 
pyaemia,  or  fi"om  the  occurrence  of  secondary  abscesses.  This  is  chiefly  in 
broken  constitutions,  in  which  the  disease  has  made  extensive  ravages,  and  has 
become  associated  with  low  cellulitis. 

Diagnosis. — The  diagnosis  of  inflammation  of  the  absorbents  is  easy ;  the 
only  affections  with  which  it  can  be  confounded  being  erysipelas  and  phlebitis. 
From  eri/siTpelas  it  may  be  distinguished  by  the  streaked  character  and  limited 
extent  of  the  redness  ;  though,  as  the  two  aflections  so'commonly  occur  together, 
the  distinction  is  of  little  moment.  From  phleMtis,  the  disease  we  are  now 
considering  may  be  recognised  by  its  superficial  redness,  the  inflammation  of 
contiguous  glands,  and  the  absence  of  the  knotted  corded  state,  characteristic 
of  an  inflamed  vein. 

Causes. — The  causes  of  inflammation  of  the  absorbents  closely  resemble 
those  of  erysipelas  ;  the  disease  being  especially  disposed  to  by  atmosplieric 
vicissitudes,  by  particular  seasons  of  the  year,  more  especially  the  early  spring, 
and  by  the  epidemic  constitution  at  the  time  tending  to  disease  of  a  low  type. 
So  also,  the  broken  health  of  the  patient  and  the  neglect  of  hygienic  precau- 
tions tend  to  induce  it.  Amongst  the  more  direct  causes  are  womids  of  all 
kinds,  but  especially  such  as  are  poisoned  by  the  introduction  of  putrid 
animal  matters  or  other  irritants,  or  that  are  of  recent  origin.  It  is  very  rarely 
indeed,  that  inflammation  of  the  absorbents  occui-s  without  some  such  cause  ; 
yet  I  think  we  are  warranted  in  considering  it  as  of  idiopathic  origin  in  some 
instances.  I  have  at  least  seen  cases  in  -which  careful  examination  has  failed  in 
detecting  any  breach  of  surface,  or  evidence  of  poisonous  absorption. 

Treatment. — This  consists  in  the  employment  of  antij)hlogistic  remedies, 
such  as  the  application  of  a  series  of  leeches  along  the  course  of  the  inflamed 
absorbents,  followed  by  assiduous  poppy  fomentations  ;  the  limb  at  the  same 
time  being  kept  elevated.  The  bowels  should  be  freely  opened  ;  and  if  there 
be  much  pyrexia  present,  salines  with  antimony  may  be  administered.  If 
the  fever  assume  rather  a  low  form,  the  liquor  ammonise  acetatis  may  be  given  in 
camphor  mixture ;  support  being  administered  or  withheld,  in  accordance  with  the 
principles  laid  down  when  speaking  of  the  treatment  of  inflammation  generally. 
If  chronic  induration  and  cedema  occur,  the  application  of  blisters  will  be 
found  to  be  of  use  in  taking  down  the  swelling  and  hardness  ;  bandaging, 
so  as  to  compress  the  limb  methodically,  may  be  of  service  in  the  later 
stages.  If  abscesses  form,  these  should  be  opened  early,  and  treated  on 
ordinary  principles. 

INFLAMMATION  OF  LYMPHATIC  GLANDS. 
Inflammation  of  the  Lymphatic  Glands,  or  Adenitis,  may  occur  either  fi-om 
the  extension  of  inflammation  along  the  course  of  the  lymphatics  ;  from  the 
irritation  induced  by  acrid  or  poisonous  substances  conveyed  along  these 
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vessels,  and  not  inflaming  tliem,  but  inducing  diseased  action  in  the  glands 
through  which  they  are  carried  ;  or  as  a  consequence  of  strains  resulting 
from  over-exertion,  as  is  often  seen  in  the  glands  of  the  groin  from  walking 
too  much.  In  whatever  way  occurring,  inflammation  of  the  absorbent  glands 
is  always  attended  by  a  stasis  of  the  lymph,  by  coagulation  of  it  ;  and,  if  the 
whole  or  greater  part  of  the  glands  of  a  limb  be  afl'ected,  the  course  of  the  fluid 
thi'ough  the  absorbent  vessels  may  be  so  seriously  interfered  with,  that  oedema, 
often  of  a  solid  character,  occurs  in  the  lower  parts  from  which  the  lymph 
ought  to  have  been  conveyed. 

Varieties. — Adenitis  may  be  acute,  subacute,  or  clu'onic.  In  Acute  Adenitis, 
which  almost  invariably  occurs  as  a  consequence  of  angeioleucitis,  there  are 
pain,  swelling,  tenderness,  and  stiffness  about  the  afi'ected  glands,  Avith  a  dull, 
heavy  sensation  in  them,  followed  by  all  the  signs  of  acute  abscess,  the  glands 
gradually  softening  in  the  centre,  and  the  suppurative  inflammation  extending 
to  the  contiguous  areolar  membrane,  through  which  it  becomes  somewhat 
diffused.  In  the  Subacute  Adenitis,  which  is  of  common  occiurence  as  a  result 
of  injuries  or  strains,  the  glands  become  swollen,  enlarged,  and  tender,  and  are 
matted  together  by  the  inflammatoiy  and  plastic  consolidation  of  the  neigh- 
bouring tissues.  If  abscess  form,  it  commonly  commences  in  the  first  instance 
in  the  structures  aroimd  the  glands  ;  and  these  are  perhaj)S  eventually  exposed 
at  the  bottom  of  the  cavity  that  results.  This  is  especially  apt  to  happen  in 
cachectic  and  strumous  persons  fi'om  slight  sources  of  irritation.  Verj''  com- 
monly, in  such  subjects  as  these,  the  inflammation  of  the  glands  runs  into  a 
Chronic  state  ;  which,  indeed,  may  at  last  terminate  in  their  permanent  enlarge- 
ment and  induration,  or  in  tuberculous  degeneration.  When  the  glands  become 
chronically  inflamed  from  the  first,  they  will  be  found  to  be  enlarged  and 
hardened,  with  tenderness  and  pain  about  them  :  after  a  time  suppuration  takes 
place  within  them  ;  or  perhaps  it  may  occur  in  the  areolar  tissue  aroimd  them, 
which,  brealdng  down,  leaves  them  in  the  form  of  reddish-grey  or  fleshy  masses, 
that  protrude  in  the  midst  of  the  suppurating  cavity  :  as  the  inflammation 
subsides,  the  sMn  becomes  of  a  reddish-blue  or  purple  hue,  is  thiniied,  and 
firmly  incorporated  with  the  subjacent  tissues. 

Strumous  Enlargement  of  Glands. — The  glands  not  imcommonly  enlarge 
chronically  without  inflammation,  simply  as  the  resrdt  of  strumous  disease  or 
of  chronic  irritation  of  some  kind.  They  may  remain  permanently  enlarged, 
or,  after  continuing  so  for  months  or  years,  may  slowly  break  down  into  un- 
healthy suppuration,  leaving  the  skin  thin,  blue,  and  undermined,  with  weak 
and  often  protruberant  cicatrices.  The  pus  is  curdy  and  iU-conditioned.  In  aU 
probability,  the  peculiar  enlargement  and  tendency  to  unliealthy  suppuration 
arise  from  the  deposit  of  tuberculous  matter  within  the  gland.  These  changes 
principally  occur  in  the  neck,  especially  in  the  submaxillary  glands  and  the 
glandulas  concatenatae,  sometimes  in  the  axillary  or  inguinal  glands,  forming 
large  indurated  and  nodulated  tumours  matted  together,  and  suppuratuig  in 
the  interstices  of  the  areolar  tissue,  or  in  the  substance  of  the  glands  themselves. 
This  strumous  enlargement  of  the  glands  occurs  chiefly  in  children  and  in 
young  people  ;  in  whom,  indeed,  it  is  commonly  looked  upon  as  one  of  the 
most  frequent  accompaniments  of  the  strumous  diathesis. 

Treatment. — The  treatment  of  inflamed  absorbent  glands  varies  greatly, 
according  to  the  stage  of  the  affection.  In  the  acute  stage,  leeches  and  fomen- 
tations are  especially  required.  In  the  subacute  condition,  spiiit-lotions  con- 
taining the  iodide  of  potassium  will  subdue  the  inflanmiation  and  take  down 
the  swelling  ;  at  the  same  time,  the  health  must  be  regulated  by  aperients,  and 
a  moderate  antiphlogistic  plan  of  treatment.     If  abscess  form,  it  must  be 
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opened  with  a  knife,  and  the  part  well  poulticed  afterwards  ;  the  fistulous 
openings,  which  are  often  left,  require  to  be  treated  by  stimulating  applications, 
especially  the  nitrate  of  silver,  but  very  commonly  they  will  not  heal  unless 
they  are  slit  up  and  di-essed  from  the  bottom. 

CJironic  injlammation  or  enlargement  of  the  lymphatic  glands,  or  the  indura- 
tion left  as  the  result  of  the  acute  disease,  require  to  be  treated  on  different 
principles.  If  there  be  any  pain  and  tenderness  about  them,  the  application 
of  the  iodide  of  potassium  and  spirit-lotion  will  be  required.  If  they  have 
already  suppurated,  and  an  aperture  exist  leading  down  to  an  indui-ated  mass, 
or  if  there  be  surrounding  indiu-ation  of  the  soft  tissues,  it  is  often  a  good  plan 
to  rub  the  ulcerated  part  freely  with  caustic  potass,  which  will  dissolve  it  away 
by  exciting  inflammation  around  the  plastic  deposit,  and  thus  causing  its  dissolu- 
tion into  pus.  When  there  is  merely  chronic  enlargement,  -without  irritation, 
methodical  friction  with  iodine  or  iodide  of  lead  ointment  will  produce  absorp- 
tion of  the  inflammatory  eftusion  constituting  the  bulk  of  the  enlargement ; 
and  this  ia  many  instances  may  remove  the  tumour  entirely.  In  other  cases, 
painting  the  pari  with  the  tincture  of  iodine,  and  improvement  of  the  general 
health,  Avill  cause  the  removal  of  the  diseased  structure.  After  abscess  has 
formed  and  been  opened,  fistulous  openings  will  be  left,  into  which  large 
masses  of  hypertrophied  gland  may  be  seen  to  project.  These  are  best  reduced 
by  the  red  oxide  of  mercury,  or  potassa  fusa  ;  indeed,  if  the  glands  be  much 
enlarged  and  indurated,  projecting  into  the  openings  made  over  them,  the 
potassa  fusa  is  the  best  application  that  can  be  made  use  of,  breaking  down  and 
dissolving  away  the  indurated  mass.  In  applying  it,  care  must  be  taken  that 
the  caustic  do  not  spread  too  widely  ;  this  may  iisually  be  avoided  by  coating 
the  surrounding  integuments  with  collodion.  Extirpation  of  enlarged  lymph- 
atic glands  is  seldom  necessary,  and,  if  undertaken,  may  lead  to  more  serious 
and  extensive  dissections  than  might  appear  at  first  requisite  ;  for  a  chain 
of  diseased  glands  often  extends  to  a  considerable  distance,  and  after  one  has 
been  removed,  others  come  into  sight.  As  a  general  rule,  this  operation 
should  not  be  imdertaken  :  cases,  however,  occasionally  occiu',  in  which  such 
a  procedure  may  be  deemed  advisable,  the  affected  glands  being  large,  in- 
durated, and  tuberculous,  and  their  disease  of  many  years'  standing  ;  their 
extirpation  may  then  be  proper,  and  I  have  not  unfrequently  had  occasion 
in  such  circiimstances  to  remove  them  from  the  axilla,  from  the  submaxillary 
region,  and  from  the  posterior  triangle  of  the  neck. 

The  lymphatic  glands  occasionally  become  much  enlarged  in  the  neck,  axilla, 
and  groin  without  any  indications  of  strimia,  but  attended  by  much  debility, 
and  usually  great  emaciation  ;  in  these  circiunstances,  the  best  remedies  are 
liquor  potassae  in  full  doses,  iodide  of  iron,  and  cod-liver  oil. 

Other  Diseases  of  Glands. — Besides  these  inflammatory  and  strumous 
enlargements  of  the  lymphatic  glands,  various  other  alterations  are  frequently 
observed  in  them  :  thus,  they  may  undergo  Cancerous  Degeneration,  as  the 
result  of  absorption  from  a  scirrhous,  melanotic,  or  encephaloid  tumour.  In 
other  cases,  again,  they  have  been  foimd  to  have  undergone  Calcification,  as 
the  result  of  tuberculous  degeneration  ;  and  lastly  a  Varicose  Condition  of 
the  absorbent  vessels  that  pass  through  them  has  been  observed  by  Amussat 
and  Breschet :  but  these  are  matters  of  pathological  rather  than  of  practical 
interest. 
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PHLEBITIS. 

Inflammation  of  the  Veins,  originally  studied  by  Hunter,  lias  of  late  years 
attracted  the  attention  of  many  distinguished  Continental  and  British  patholo- 
gists, amongst  whom  may  be  especially  mentioned  Breschet,  Velpeau,  Cruveil- 
hier,  Amott,  Henry  Lee,  and  Tessier.  Phlebitis  is  of  two  kinds,  Idiopathic  and 
Traumatic.  The  Idiopathic  phlebitis  will  occur,  independently  of  any  external 
exciting  cause,  or  perhaps  from  exposure  to  wet  and  cold,  in  one  of  the  large 
veins,  almost  invariably  those  of  the  lower  extremity — the  popliteal,  femoral, 
iliac,  or  saphena.  It  most  usually  assiuues  the  adhesive  form  of  the  disease,  and 
except  m  individuals  of  broken  constitution  cannot  be  considered  dangerous. 

The  Traumatic  plilebitis  is  commonly  excited  by  the  wormd  of  veins,  as  in 
operations,  venesection,  and  injuries  of  various  kinds  ;  or  it  may  result  from 
the  application  of  ligatures  to  them  ;  and  it  is  especially  predisposed  to  by  a 
previously  unhealthy  condition  of  the  blood,  by  epidemic  constitution,  and  by 
season — in  fact,  by  those  influences  that  disj)ose  generally  to  the  low  and 
diflused  forms  of  inflammation.  It  is  sometimes  adhesive,  but  not  unfrequently 
suppurative,  and  is  highly  dangerous,  being  often  the  forerunner  and  the  exciting 
cause  of  pysemia. 

Pathology. — When  a  vein  is  inflamed,  important  changes  occur  both  in  the 
coats  of  the  vessel  and  in  the  contained  blood.  The  coats  of  the  vessel 
generally  become  thickened,  the  outer  one  especially  being  vascular  and 
infiltrated  ;  the  inner  coat  becomes  softened,  pulpy,  and  usually  more  or  less 
stained  by  the  colouring  matter  of  the  blood  of  a  dark-red  or  purple  hue. 
The  blood  in  the  inflamed  vessel  coagulates,  and  adheres  to  its  sides  ;  this 
tendency  to  adhesion  and  coagiilation  being  increased  by  the  effusion  of  j)lastic 
matter  from  the  wall  of  the  vessel.  As  a  consequence  of  tliis,  its  interior 
becomes  stuffed  -with  a  mass  of  coagulated  blood  and  lymph  ;  sometimes  solid 
tliroughout,  in  other  cases  somewhat  tubular,  the  central  hollow  being  either 
free  or  filled  with  soft  blood-coaguluin.  This  coagulation  in  the  interior  of 
the  inflamed  vein  is  a  very  remarkable  circumstance,  and  appears  to  be 
specially  induced  by  the  morbid  action  going  on  in  the  coats  of  the  vessel ; 
though  in  many  cases  it  is  doubtless  aided  by  the  blood  becoming  entangled  in 
the  plastic  matter  with  which  the  Lining  membrane  of  the  vein  speedily  becomes 
coated,  and  in  other  instances  it  is  of  the  nature  of  embolism,  dependent  upon 
an  altered  constitution  of  the  blood  itself.  Suppuration  often  takes  place  in 
the  interior  of  the  vein — the  pus  being  produced,  not  by  the  transformation  of 
the  contained  blood,  but  by  effusion  from  the  coats  of  the  vessel.  These 
changes  may  occur  in  any  vein,  external  or  internal,  and  we  often  find  them 
associated — the  same  vessel  containing  a  mixture  of  coaguliun,  fibrine,  and  pus. 
The  extent  of  surface  which  the  inflammation  may  occupy  varies  from  that 
of  a  smaU  vessel  a  few  inches  in  length,  to  the  trunk  and  branches  of  one 
of  the  largest  veins  in  the  body.  In  accordance  with  those  pathological  condi- 
tions, three  varieties  of  phlebitis  may  be  described— the  Adhesive,  the  Suppu- 
rative, and  the  Diffuse. 

Adhesive  Phlebitis. — In  this  disease,  tlie  vein  becomes  filled  by  means  of 
a  solid  plug  of  coagulum.    Tliis  may  either  form  primarily  in  consequence 
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of  changes  tliat  have  taken  place  in  the  blood  itself,  or  else  secondaiily 
from  plastic  matter  which  is  thrown  out  hy  the  wall  of  tlie  vein  ;  tlie 
blood  coagulating  upon  and  in  this,  a  firm  plug  is  formed,  by  wliich  the 
vessel  is  more  or  less  completely  obstructed.  Tliis  obstruction  of  the 
vessel,  which  is  the  common  result  of  this  form  of  the  disease,  may 
continue  permanently;  the  plug  becoming  incorporated  with  its  coats,  and 
gradually  undergoing  libro-cellular  degeneration,  the  vein  is  converted  into 
an  impervious  cord.  In  other  cases,  a  channel  eventually  forms  through 
the  axis  of  this  coagulum,  allowing  the  circulation  through  the  vein  to  be 
re-established. 

Sijjnptoms. — In  the  adhesive  phlebitis  the  action  is  usually  localised,  and 
limited  ;  very  commonly  it  is  idiopathic,  but  may  arise  from  tramnatic  causes, 
and  not  unfrec^uently  is  subacute.  When  traiunatic,  it  may  occur  in  any  vein 
that  is  woimded  ;  but,  Avhen  idiopathic,  it  commonly  occurs  in  those  situated 
in  the  calf  or  leg,  especially  if  they  be  varicose.  The  inflamed  vein  becomes 
hard,  swoUen,  knobbed,  and  painful,  the  knobs  constituting  distinct  enlarge- 
ments opposite  to  the  valves ;  if  superficial,  it  presents  a  reddish-purple  colour ; 
and  there  is  some  degree  of  stiffness  and  of  inability  to  move  the  limb.  There 
may  perhaps  be  no  pain  when  the  limb  is  at  rest,  but  in  some  cases  there  are 
very  severe  shocks  of  pain,  resembling  neuralgia,  darting  through  the  Hmb  ; 
and  in  all  cases  there  is  deep  tenderness  over  the  course  of  the  vessel. 
There  is  always  some  oedema  around  the  inflamed  vein,  and  in  the  part  that 
supplies  it  vdth.  blood.  This  cedematous  condition  of  the  limb  is  a  most 
important  diagnostic  sign  in  deep-seated  adhesive  phlebitis  when  the  vein 
cannot  be  felt  (as  in  the  pelvis,  for  instance),  and  may  perhaps  be  the  first 
symptom  observed,  coming  on  either  suddenly  or  gradually.  The  oedema 
may  give  rise  to  a  hard,  white,  and  tense  condition  of  the  limb,  which  pits 
on  pressure,  though  in  some  cases  the  hardness  is  too  great  for  this.  Occa- 
sionally, in  deep  phlebitis,  the  limb  may  suddenly  swell  to  a  considerable 
size  without  there  being  any  subciitaneous  oedema.  In  a  case  of  phlebitis 
of  the  deep  veins  of  the  leg  and  thigh,  once  under  my  care,  tlie  caU"  of  the 
aff'ected  limb  suddenly  enlarged,  vnth.  great  pain  and  much  distension  of  the 
subcutaneous  vessels  with  fluid  blood,  but  without  any  subcutaneous  oedema. 
As  the  inflammation  subsides,  the  swelling  of  the  limb  goes  down,  the  circu- 
lation passing  through  its  former  channels,  or  the  blood  being  carried  off  by 
the  collateral  venous  system.  If  suppuration  occur,  no  change  takes  place 
in  the  symptoms  so  long  as  the  pus  is  localised  or  encysted,  rmless  it  per- 
forate the  coats  of  the  vein,  and,  passing  into  the  external  areolar  tissue, 
form  a  common  abscess.  If  it  break  through  its  ]3lastic  barriers,  however, 
then  a  very  different  restilt  occurs,  and  the  symptoms  of  puiiilent  infection 
come  on.  The  Constitutioncd  Disturbance  in  this  form  of  phlebitis  is  often 
of  a  very  mild  character  ;  if,  however,  suppuration  occur,  symptoms  of  well- 
marked  pyrexia  manifest  themselves. 

The  Treatment  of  adhesive  phlebitis  consists  in  the  free  application  of 
leeches  along  the  course  of  the  inflamed  vessel,  with  rest  of  the  limb,  and 
fomentations  ;  at  the  same  time  salines  and  purgatives  must  be  administered, 
and  recourse  be  had  to  the  ordinary  antiphlogistic  means.  If  depression 
come  on,  carbonate  of  ammonia  must  be  early  given.  The  hardness  wluch 
is  often  left  after  the  removal  of  the  inflammation  may  usually  be  got  rid  of 
by  salt  and  nitre  poultices,  as  recommended  by  Basham.  If  abscesses  form, 
they  must  be  opened  whenever  they  occur.  If  oedema  of  the  limb  continue, 
the  application  of  blisters,  or  the  pressure  of  an  elastic  roller,  will  remove  this 
troublesome  symptom. 
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Suppurative  Phlebitis  is  always  preceded  or  accomi^anied  by  the  adhe- 
sive fonn  of  the  disease  ;  the  adhesive  action  bounding  and  limiting  tlie  sup- 
puration, and  preventing  the  pna  fi-om  becoming  mingled  with  the  current 
of  the  blood.  In  this  form  of  the  disease,  the  pus  is  usually  found  between 
the  coats  of  the  vessel  and  the  plug,  or  in  a  portion  of  the  vessel  unoccupied 
by  coagulmn,  but  confined  at  each  end  by  a  mass  of  plastic  matter.  If  the 
plastic  j)lug  be  insufficient  to  occlude  the  vessel,  or  if  it  become  absorbed  or 
metamorphosed  into  pus,  then  this  fluid  may  get  access  to  the  general  circu- 
lation, and  jjroduce  that  serious  and  fatal  train  of  symptoms  constituting 
pyaemia,  and  depending  on  the  admixture  of  pus  with  the  blood.  Pus  has 
been  described  as  forming  in  the  centre  of  the  coagulum,  at  a  distance  from 
the  coats  of  the  vessel ;  but  Gulliver  has  pointed  out  the  error  of  this,  by 
showing  that  in  many  cases  the  fluid  described  as  pus  is  merely  disintegrated 
fibrine. 

Diffuse  Phlebitis  is  an  erysipelatous  form  of  the  disease,  often  running 
for  a  considerable  distance  along  the  coat  of  the  vein,  which  becomes 
tliickened,  pulpy,  and  red,  without  adhesions  forming  or  the  blood  coagulat- 
ing ;  indeed,  in  cases  of  this  kind  there  appears  to  be  a  great  "want  of  plasticity 
in  that  fluid.  This  form  of  phlebitis  is  commonly,  though  not  always,  fatal  : 
its  fatality  was  supposed  by  Hunter  to  be  owing  to  the  extension  of  the 
inflammation  to  the  heart,  and  by  Hodgson  to  the  extent  of  surface  affected  ; 
but  Arnott  has  shown  that  the  inflammation  scarcely  ever  reaches  the  heart, 
and  that  the  extent  of  vein  inflamed  is  commonly  very  limited — it  not  unfre- 
cpently  happening  that  the  disease  proves  fatal  when  but  a  few  inches  are 
affected,  as  in  the  vessels  of  a  stimip.  Hence  it  is  probable  that  death  is 
owing  either  to  the  admixture  of  pus  with  the  blood  that  circulates  through 
the  inflamed  portion  of  the  vein,  or  to  such  changes,  induced  in  the  blood  by 
the  inflamed  surface  over  which  it  passes,  as  are  incompatible  -with  Life. 

Symptoms. — The  diffuse  phlebitis  is  ushered  in  by  the  ordinary  symptoms 
of  pyrexia,  at  the  same  time  that  pain  and  tenderness,  with  a  certain  amount 
of  oedema  and  hardness,  may  manifest  themselves  along  the  course  of  the 
inflamed  vessel.  These  symptoms  however,  speedily  give  way  to  those  that 
characterise  the  lowest  forms  of  ataxic  fever — ^such  as  a  fluttering  pulse,  a 
brown  tongue,  sordes  about  the  mouth  and  teeth,  with  much  anxiety  of 
countenance,  diarrhoea,  vomiting,  extreme  ijrostration,  delii-ium,  and  death. 
These  symptoms  are,  indeed,  due  to  the  formation  of  pus  in  the  vein,  its 
admixture  with  the  blood,  and  consequent  poisoning  of  the  system.  The 
whole  danger  and  peculiarity  of  diffuse  phlebitis  depend,  I  believe,  upon  this 
circumstance ;  and  I  would,  therefore,  refer  for  the  consequence  and  treatment 
of  this  form  of  the  affection  to  the  chapter  on  Pyaemia  (p.  509). 

The  essential  difference  between  these  three  forms  of  phlebitis  would  appear 
to  depend  on  the  formation  and  situation  of  the  plastic  matter.  So  long  as 
the  inflammation  is  purely  adhesive,  or  as  the  piis  formed  by  it  is  boimded 
by  adhesive  plugs,  it  does  not  differ  in  its  effect  from  ordinary  inflammation  ; 
but,  if  the  pus  enter  the  cii'culation  through  the  breaking-down  or  disinte- 
gration of  these  limiting  plugs,  or  if  the  blood  be  deeply  and  seriously  altered 
in  its  characters  by  changes  induced  in  its  passage  over  the  inflamed  surface, 
then  we  meet  with  those  peculiar  phenomena,  indicative  of  genei-al  blood- 
poisoning,  which  have  been  described  as  pyaemia. 
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VARIX. 

By  Varix,  or  Varicose  Vdns  is  meant  a  dilated  condition  of  these  vessels, 
with  hypertrophy  of  their  coats,  giving  rise  to  oedema,  tension,  weight,  and 
pain  in  the  parts  they  supply — often  with  a  good  deal  of  numbness,  diliiculty 
in  motion,  or  loss  of  power  in  the  affected  limb.  In  other  cases,  their  pressure 
on  the  nerves  of  the  part  (as  when  the  veins  of  the  spermatic  cord  are  enlarged) 
may  give  rise  to  very  severe  suffering. 

Appearance. — Varicose  veins  are  tortuous,  dilated,  and  sacculated  ;  they 
are  serpentine  in  their  course,  and  feel  thick  under  the  finger.  They  may 
be  superficial  or  deep-seated ;  when  superficial,  the  disease  is  often  limited 
to  one  of  the  larger  venous  tnmks  of  a  limb,  the  smaller  branches  not  being 
engaged.  This  we  commonly  see  to  be  the  case  in  the  internal  saphena ;  in 
other  cases,  the  small  cutaneous  veins  alone  may  be  affected,  appearing  as  a 
close  netAvork  of  a  purplish-blue  colour  under  the  skin,  with  much  discolora- 
tion of  parts,  and  some  oedema  of  the  limb  ;  or  both  sets  of  vessels  may  be 
implicated.  The  deep-seated  varix  is  not  by  any  means  so  common  as  the 
superficial  ;  and,  when  it  occurs,  is  generally  the  residt  of  the  pressiu-e  of  a 
timiour,  or  of  some  similar  cause.  Varicose  veins,  especially  when  super- 
ficial, are  very  apt  to  inflame,  with  coagulation  of  the  blood  within  their 
sinuses. 

Locality. — The  veins  of  the  skin  and  the  mucous  membranes  are  those  that 
are  most  liable  to  this  affection.  It  is  most  commonly  met  with  in  the  legs, 
and  more  particularly  in  the  trunk  of  the  internal  saphena  ;  but  any  of  the 
superficial  veins,  as  of  the  arms,  chest,  head,  neck,  hypogastrium,  or  thorax, 
may  be  aft'ected.  The  veins  about  the  anus  are  especially  liable  to  varix, 
constituting  some  forms  of  pile  ;  so,  also,  the  spermatic  veins  very  often 
become  enlarged,  constituting  varicocele.  As  a  general  rule,  superficial  varix 
is  infinitely  more  common  in  the  lower  than  in  the  upper  part  of  the  body, 
owing  evidently  to  the  tendency  to  the  gravitation  of  blood  in  the  more 
dependent  situations.  When  occurring  at  any  point  above  the  pelvis,  it  may 
be  looked  upon  as  arising,  in  all  probability,  from  the  pressure  of  a  tumour 
of  some  kind  upon  the  large  venous  trunks.  The  deep-seated  veins  that  ai'e 
principally  aftected  are,  the  internal  jugidars,  the  vena  azygos,  and  the  veins 
of  the  prostate. 

Causes. — The  causes  of  varix  are  generally  such  conditions  as  induce  more 
or  less  permanent  diste7ision  of  the  veins.  Thus,  for  instance,  blows,  strains, 
and  habitual  over-exertion  of  a  part,  by  driving  the  blood  into  the  subcuta- 
neous veins,  may  give  rise  to  their  distension  ;  so  also,  ceiiain  occupations 
may  favour  gravitation  of  blood  to  the  lower  part  of  the  body ;  again, 
the  length  of  a  vein,  as  of  the  internal  saphena,  may  occasion  its  dilatation 
by  the  weight  of  the  long  column  of  the  contained  blood.  Any  obstacle  to 
the  return  of  the  blood  from  a  vein  (as  the  pressure  of  a  tight  garter  below 
the  knee,  or  of  a  tumour  upon  one  of  the  large  venous  trunks)  may  give 
rise  to  its  permanent  'distension,  as  well  as  to  that  of  all  its  branches.  In 
other  cases  the  afl'ection,  or  the  disposition  to  it,  appears  to  be  hereditary ; 
and  in  many  instances  it  is  diSicult  to  recognise  any  cause  except  an  enfeebled 
and  relaxed  state  of  the  walls  of  the  vessel,  such  as  is  met  with  in  tall,  debili- 
tated and  phlegmatic  people.  Age  influences  materially  the  occiu-rcnce  of  the 
disease,  which  is  rare  in  the  earlier  periods  of  life,  but  gradually  mcreases  as 
the  individual  advances  in  years.  In  women,  especially,  the  aft'ection  is  com- 
mon ;  in  consequence,  partly,  of  natural  debility,  but  inore  frequently  from  the 
pressure  of  the  enlarged  uterus  during  pregnancy. 
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Structure. — Viu-icose  veins  are  sometimes  simply  dilated,  without  any 
thickening  of  their  coats  ;  hut  in  other  instances  they  are  truly  hypertrophied, 
tlieir  cavity  heing  dilated  and  theu-  walls  thickened — the  vessel  likewise  being 
elongated,  forming  curves,  and  bendmg  back  on  itself.  Sometimes  the 
enlargements  at  particular  points  appear  to  be  multilocular,  the  vein  forming 
a  series  of  cm-ves  and  dilatations  together.  The  valves  are  always  insufficient 
in  varicose  veins,  being  usually  bent  backwards  or  ruptured  ;  and  the  lining- 
membrane  is  marked  by  longitudinal  strife.  The  blood  in  these  vessels  has 
a  tendency  to  coagulate  in  large  masses,  the  vein  being  at  times  the  seat  of 
inflammation,  by  wMch  this  tendency  is  materially  assisted.  The  neigh- 
bom-ing  and  subjacent  parts  are  much  modified  in  structure ;  and  there  is 
usually  chronic  a3dema,  with  infiltration  of  the  skin  and  cellidar  tissue, 
which  may  at  last  run  into  ulceration — giving  rise  to  the  varicose  ulcer,  which 
has  already  been  described  (p.  472),  and  which,  if  communicating  -with,  a 
large  branch,  may  yield  a  copious  or  even  fatal  haemorrhage.  The  blood 
contained  in  the  varicose  knots  and  veins  becomes  more  or  less  stagnant,  and 
probably  altered  in  its  qualities,  so  as  to  render  the  vessels  peculiarly  liable  to 
inflammation,  and  possibly  even  to  influence  the  state  of  the  general  health 
to  a  material  degree. 

Treatment. — This  must  be  conducted  on  two  principles— to  palliate  and  to 
cure.  The  Palliative  Treatment  consists  in  moderate  compression  exercised 
upon  the  vessel,  so  as  to  support  its  weakened  and  dilated  coats,  and  thus 
prevent  its  further  distension  and  the  pain  occasioned  by  this,  as  well  as,  the 
other  consequences — such  as  oedema,  disorganisation,  and  ulceration  of  the 
skin.  The  pressure  must  be  applied  very  smoothly  and  evenly,  lest  it  irritate 
and  ulcerate  the  skin,  or  produce  distension  of  the  vein  below  the  part  com- 
pressed. For  the  purposes  of  compression,  bandages  and  elastic  stockings  are 
commonly  employed.  In  some  cases,  elastic  pressiu'e  by  means  of  a  vulcanised 
India-rubber  band  or  garter  may  be  applied  around  the  limb,  so  as  to 
simulate  the  action  of  the  valves  of  the  vein  ;  by  compression  it  cuts  off  the 
weight  of  the  column  of  blood  fi-om  the  terminal  branches.  In  other  cases,  the 
application  of  a  truss  to  the  upper  part  of  the  saphena  vein,  as  recommended 
by  Colles,  may  be  of  service. 

If  a  varix  burst,  violent  bleeding  may  suddenly  take  -place  so  as  to  induce 
faintness,  and  even  death.  The  copiousness  of  the  bleeding  may  be  accoimted 
for  by  its  occurring  from  the  cardiac  side  of  the  varix,  the  insufficiency  of  the 
valves  not  presenting  the  ordhiary  obstacle  to  the  downward  flow  of  blood. 
The  treatment  consists  in  laying  the  patient  flat  on  the  floor  and  raising  his 
leg,  when  the  liEemorrhage  will  cease.  It  may  be  permanently  arrested  by  the 
piressure  of  a  compress  and  bandage. 

Under  certain  circumstances  it  becomes  necessary  to  change  the  palliative 
for  a  Curative  plan.  This  is  especially  requisite  in  the  following  three 
conditions  : — 1,  if  the  varix  be  of  such  large  size  as  to  produce  much  incon- 
venience, or  to  give  rise  to  severe  pain  by  its  pressm-e  on  the  nerves  in  its 
neighbourhood  ;  2,  if  a  varicose  vein  have  burst,  or  be  on  the  point  of  giving 
way  ;  or  3,  if  an  ulcer  dependent  on  its  existence  -svill  not  heal.  In  one  or 
other  of  these  circumstances,  it  may  be  necessary  to  have  recourse  to  curative 
treatment.  With  this  view  various  plans  have  been  recommended  ;  all  of 
which,  however,  have  for  their  object  the  obliteration  of  the  vein  at  one 
point  by  exciting  adhesive  inflammation  there,  and  thus  causing  it  even- 
tually to  degenerate  into  a  fibro-cellular  cord.  In  this  way  the  trunk  of 
a  varicose  vein  and  the  larger  masses  of  varix  may  be  occluded.  But  can  the 
disease  be  cured  by  the  local  obliteration  of  the  vein  ?    To  this  question  I 
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have  no  hesitation  in  answering  in  the  negative.  Tliough  the  trunk  be  ohlite- 
rated,  a  collateral  venons  circulation  is  set  up,  which  is  very  apt  in  the  course 
of  a  lew  months  to  take  on  a  varicose  condition,  and  thus  to  cause  a  retiu-n  of 
the  disease  some  time  after  the  operation.  But,  though  the  cure  be  not  radical, 
much  benefit  may  often  be  effected  by  removing  varicose  knots  that  occasion 
pain  or  inconvenience,  by  enabling  an  ulcer  to  cicatrise,  or  by  occluding  a  vein 
from  which  haemorrhage  has  occurred.  The  principle  of  all  curative  treatment 
in  varix  consists  in  exciting  adhesive  and  localised  inflammation  in  the  vein  so 
as  to  occlude  it,  and  thus,  by  dii-ecting  the  blood  into  other  channels,  to  relieve 
the  distension  of  the  diseased  vessels  and  the  inconvenient  results  that  follow 
this.  As  the  treatment  thus  necessai-ily  involves  the  artificial  excitation  of 
phlebitis,  there  is  always  some  little  risk  of  the  inflammation  passing  beyond 
the  adhesive  stage  into  that  of  suppuration,  or  diflftise  inflammation  :  but  out 
of  upwards  of  200  cases  in  which  I  have  performed  these  operations,  not  one 
has  died. 

Various  jjlans  for  obliterating  the  veins  have  been  recommended  by 
Surgeons.  They  resolve  themselves  into  five  principal  heads  of  treat- 
ment. 

1.  The  suhcutaneous  section  of  the  vein,  or  the  excision  of  an  inch  or  so  of  the 
vessel.  This  plan  of  treatment  is  severe  and  not  imattended  by  danger,  as  we 
learn  from  Brodie. 

2.  It  has  been  recommended  by  Mayo,  Seutin,  Bonnet,  and  others,  to  excite 
inflammation  in  the  vein  by  producing  a  series  of  deep  eschars  or  issues  in  the 
skin  covering  it,  by  the  application  of  a  caustic,  such  as  the  chloride  of  zinc  or 
potassa  fusa.  Skey  speaks  very  favourably  of  this  mode  of  obliterating 
varicose  veins,  as  being  devoid  of  danger.  He  recommends  the  eschars  to  be 
made  by  the  application  of  a  powder,  composed  of  three  parts  of  lime  and  two 
of  potass,  made  into  a  paste  with  spirits  of  wine  at  the  time  of  application. 
The  eschars  should  not  be  larger  than  a  split  pea,  and  their  number  must 
depend  on  the  extent  of  the  disease. 

3.  Others  recommend  the  obliteration  of  the  vessel  by  introducing  needles 
into  it,  and  transmitting  a  galvanic  current  along  and  across  them.  Of  this  plan 
of  treatment  I  have  not  had  any  experience  ;  nor  do  I  believe  that  it  is  ever 
employed  by  Surgeons  in  this  country. 

4.  Injection  of  the  varix  by  a  feiu  drops  of  a  solution  of  the  perchloride  of  iron, 
as  recommended  by  Pravaz,  is  a  very  eff'ectual  method  of  procuring  coagulation 
of  the  contained  blood  and  consolidation  of  the  varix,  more  particidarly  if  it 
be  of  a  very  large  size  and  cellular.  In  employing  this  means,  it  is  better  to 
compress  the  vein  by  means  of  the  finger  or  a  pad  and  bandage  above  the  varix ; 
the  solution  is  then  to  be  injected  in  very  small  quantity — not  more  than  three 
or  four  drops — by  means  of  the  syringe  (which  will  be  described  in  sjiealdng  of 
the  treatment  of  nsevus),  into  the  dilated  veins.  Coagiilation  of  the  blood 
immediately  takes  place.  The  patient  must  be  confined  to  his  bed  for  a  few 
days  with  the  limb  raised,  and  a  bandage  should  be  applied  before  he  is  allowed 
to  walk  about.  This  means  is  very  effectual  in  large  varix,  and  may  in  such 
cases  be  advantageously  conjoined  with  the  next  method — the  pins  being  used 
under  the  venous  tninks,  and  the  solution  introduced  into  the  dilated  masses  of 
the  varix.  But  it  is  not  devoid  of  danger  :  accidents,  such  as  local  sup- 
puration and  sloughing,  pytemic  symptoms,  and  even  embolism,  have  followed 
its  use. 

5.  The  most  convenient  and  safest  way  of  obliterating  the  vein  in  my  opinion, 
and  that  which  I  always  employ,  consists  in  com/pressing  the  vessel  at  several 
points,  by  fassing  a  hare-lip  pin  underneath  it,  laying  a  piece  of  wax-bougie 


646 


DISEASES  OF  VEINS. 


over  it,  and  then  applying  tlie  twisted  suture  aroiuid  the  pin  and  over  thebouj|jic 
(Fig.  214,  a).  In  this  way  the  vessel  gradually  ulcerates  hy  the  pressure  that 
IS  exercised  upon  it,  and  the  presence  of  the  bougie  prevents  the  ligature  from 
injuring  the  skin.    In  performing  this  operation,  care  must  be  taken  that  the 


Fig.  214. — Application  of  Pins 
to  Varicose  Veins. 


vein  be  not  transfixed,  but  that  the  pin  be  pusshed, 
or  rather  dipped,  underneath  it ;  the  Ugatirre 
should  not  be  too  thin,  and  must  be  applied 
tightly  over  the  bougie  ;  several  pins  (as  many 
as  eight  or  ten,  if  necessary)  should  be  inti-o- 
duced  along  the  course  of  the  same  vessel,  at 
distances  of  about  three-quarters  of  an  inch 
from  one  another  (Fig.  214) ;  those  liighest  up  should  be  put  in  first,  and 
they  should  be  left  in  for  at  least  a  week  or  ten  days,  by  which  time  the 
obliteration  of  the  vessel  will  have  taken  place.  I  believe  that  all  the  danger 
of  the  operation  consists  in  the  transfixion  of  the  vein  by  the  pin  ;  the  operator 
may  always  know  when  he  has  done  this  by  the  escape  of  a  few  drops  of  venous 
blood ;  when  the  pin  is  properly  passed  under  the  vein,  the  operation  is  a 
perfectly  bloodless  one.  If  the  vein  be  transfixed,  the  pin  should  immediately 
be  withdrawn  and  passed  at  another  point ;  if  it  be  allowed  to  remain  in  the 
vein,  it  will  act  as  a  foreign  body,  and  suppurative  phlebitis  will  ensue.  When 
the  vein  is  properly  compressed  between  the  pin  below  and  the  bougie  above, 
adhesive  inflammation  takes  place  in  it,  and  it  becomes  obliterated  at  the  point 
of  pressure.  By  attention  to  these  circumstances  I  have  never  met  with  any 
lU-consequences,  either  from  suppurative  phlebitis  or  pysemia,  in  any  of  the 
cases  in  which  I  have  performed  this  operation,  which  are  between  200  and  300 
in  number. 

In  addition  to  the  application  of  the  pins  in  the  usual  way,  H.  Lee  has 
recommended  the  subcutaneous  division  of  that  portion  of  the  vein  wliich  is 
included  between  them,  after  coagulation  of  the  blood  has  taken  place.  This  I 
have  foimd  to  be  an  useful  addition  to  the  ordinary  treatment,  and  to  insure  the 
obliteration  of  the  vessel. 

The  points  of  the  pins  may  be  prevented  from  pressing  injuriously  upon 
the  skin,  by  piitting  small  pieces  of  adhesive  plaster  imder  them.  The  powers 
of  the  constitu^tion  should  at  the  same  time  be  iuaproved,  and  the  activity  of 
the  circulation  kept  up  by  novirishing  diet,  tonics,  and  wine.  Whilst  the  pins 
are  in,  the  patient  must  not  be  allowed  to  move  about,  and  after  they  have 
been  taken  owt  the  limb  shoiild  be  bandaged  for  some  time.  In  general,  no 
irlceration  takes  place  about  the  pinhole  apertures  ;  but  occasionally,  in  debili- 
tated constitutions,  a  sore  forms,  which  requires  to  be  treated  on  ordinary  prin- 
ciples. 
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ANEURISM  BY  ANASTOMOSIS. 

Aneurism  by  Anastomosis  is  a  disease  of  the  arteries,  in  wMcli  tlie  vessels 
become  excessively  elongated,  tortuous,  and  serpentin  e  ;  sometimes  they  assiune 
a  varicose  condition,  being  dilated  into  small  siniises,  and  are  always  veiy  thin- 
walled,  resembling  rather  veins  than  arteries  ia  structure.  This  Mnd  of 
dilatation  of  the  vessels  will  give  rise  to  pulsating  tumours,  often  of  considerable 
size,  and  of  a  very  active  and  dangerous  character.  They  may  be  situated  in 
almost  any  tissue  or  organ  of  the  body,  but  are  most  commonly  met  ■with  in 
the  submucous  and  subcutaneous  areolar  tissue,  and  most  freqiiently  occur  in 
the  upper  part  of  the  body,  especially  about  the  scalp,  orbit,  lips,  and  face  ;  but 
they  have  been  met  with  in  other  sittiations,  such  as  the  tongue,  and  even 
in  internal  organs,  as  the  liver  ;  and  I  have  seen  very  active  growths  of  this 
Mnd  on  the  side  of  the  chest,  nates,  and  foot.  In  some  cases,  aneurism  by 
anastomosis  occurs  in  bones,  in  which  it  forms  a  special  disease,  and  is  not 
imcommonly  associated  with  encephaloid.  Indeed,  there  is  certainly  a  great 
tendency  for  aneurism  by  anastomosis  and  encephaloid  to  run  into  one 
another ;  the  limits  between  them  not  being  very  clearly  defined,  especially 
when  they  occur  in  connection  with  osseous  tissue.  It  will  generally  be  found 
that  the  arteries  leading  to  the  aneurism  by  anastomosis,  though  at  a  con- 
siderable distance  from  it,  are  tortuous  and  enlarged,  with  tliin  and  expanded 
coats,  and  pidsate  actively  ;  in  fact,  constituting  that  condition  that  goes  by 
the  name  of  Cirsoid  Dilatation  of  the  vessels. 

Aneurism  by  anastomosis  forms  tumours  of  varying  magnitude  and  irregular 
shape  ;  they  are  usually  of  a  bluish  colour,  have  a  spongy  feel,  are  readily 
compressible,  not  circumscribed,  and  have  large  tortuous  vessels  rimniug 
into  and  from  them  on  different  sides.  Their  temperature  is  generally  above 
that  of  neighbouring  parts  ;  and  a  vibratory  or  purring  thrill,  amounting 
in  many  cases  to  distinct  pulsation,  may  be  felt  in  them.  This  pidsation  or 
thrill  is  synchronous  with  the  heart's  beat,  may  be  arrested  by  compressing 
the  tumour  or  the  arteries  leading  to  it,  and  returns  with  an  expansive  beat  on 
the  removal  of  the  pressure.  The  bruit  is  often  loud  and  harsh,  but  at  other 
times  of  a  soft  and  blowing  character.  These  growths  rarely  occur  in  in- 
fancy, but  generally  make  their  appearance  in  young  adults,  though  they  may 
be  met  with  at  all  periods  of  life,  often  as  the  consequence  of  an  injmy  of 
some  kind. 

Diagnosis. — It  is  of  importance  to  effect  the  diagnosis  between  ordinary 
aneurism  and  that  by  anastomosis.  In  many  cases  the  situation  of  the  tumotu* 
at  a  distance  from  any  large  trunk,  as  on  the  scalp,  the  outside  of  the  thigh,  or 
the  gluteal  region,  will  determine  this.  Then,  again,  the  outline  of  the  growth 
is  less  distinct  than  in  true  anevirism  ;  and  tortuous  vessels  will  be  felt  leading 
to  it  from  different  directions.  The  swelling  also  is  doughy  and  veiy  com- 
pressible ;  but,  when  the  pressure  is  removed,  the  blood  enters  it  Avith  a  wliiz 
and  thrill,  not  with  the  distinct  pi;lsating  strolce  that  is  found  in  aneurism. 
The  pulsation,  not  so  forcible  as  in  aneurism,  is  more  heaving  and  expansive. 
The  bruit  is  louder,  and  more  superficial,  sometimes  having  a  cooing  note.  By 
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pressure  on  the  arteries  leading  to  the  tumour  these  signs  are  usually  not  entirely- 
arrested,  though  diminished  in  force,  the  blood  entering  it  from  the  neighbouring 
parts,  and  in  a  less  direct  way. 

Treatment. — The  treatment  of  aneurism  by  anastomosis  must  depend  upon 
the  size  and  situation  of  the  growth.  When  it  is  so  placed  that  it  can  be 
ligatured  or  excised,  as  on  the  lip,  or  when  of  small  size,  about  the  neck,  face,  or 
scalp,  trunlc,  or  extremities,  it  should  be  removed  in  one  or  other  of  these 
ways.  I  always  prefer  the  ligattu'e,  applied  as  will  immediately  be  described, 
as  being  the  safest,  and  upon  the  whole  the  readiest  mode  of  getting  rid  of 
such  a  tumour.  If  excision  be  practised,  it  is  necessary  to  be  very  careful  to 
cut  widely  of  the  disease  ;  if  it  be  cut  into,  fearful  hffimori'hage  may  ensue, 
which  can  only  be  arrested  by  pressure,  and  which  in  several  instances  has 
proved  fatal. 

If  the  disease  be  very  large  and  extended,  as  is  commonly  seen  on  the  scalp, 
or  if  deeply  seated,  as  in  the  orbit,  neither  ligature  nor  excision  of  the  timiour 
can  be  practised,  and  it  becomes  necessary  to  starve  it  by  cutting  off  its  supply 
of  blood.  This  may  be  done  either  by  ligaturing  the  principal  branches  leading 
to  it,  or  the  main  trunk  of  the  limb  or  part. 

Simple  ligature  of  the  arterial  hranches  leading  to  the  tumour  has  never,  I 
believe,  been  followed  by  success  ;  at  least,  in  ten  recorded  instances  in  which 
it  has  been  had  recourse  to,  the  disease  has  not  in  one  instance  been  cured.  It 
has,  however,  been  successfully  conjoined  by  Gibson  in  two  cases  of  aneurism 
by  anastomosis  of  the  scaljD,  with  incisions  made  round  the  tumour  at  intervals 
between  the  principal  feeding  arteries,  which  at  the  same  time  were  tied. 

The  main  trunk  leading  to  the  tumour  has  been  ligatru'ed  in  a  considerable 
number  of  cases.  The  brachial  and  femoral  arteries  have  been  tied  for  disease 
of  this  kind  situated  on  the  extremities,  and  in  some  instances  with  success ; 
but  the  carotid  is  the  vessel  that  has  been  most  frequently  deligated,  in  con- 
sequence of  the  timiour  being  so  commonly  situated  on  the  scalp  and  in  the 
orbit.  This  operation  has  been  done  in  twenty -three  recorded  cases,  and  in  five 
instances  both  the  carotids  were  ligatured  at  intervals  of  several  weeks.  In  all 
of  those  cases  in  which  the  double  operation  was  performed,  the  patients 
ultimately  recovered.  In  some  of  the  cases  in  which  one  carotid  alone  was 
tied,  the  disease,  being  seated  upon  the  scalp,  was  not  cured  ;  and  it  was  after- 
wards found  necessary  to  have  recourse  to  ligature  of  the  tumour,  to  excision, 
and  to  other  means  of  removal ;  indeed,  when  seated  upon  the  scalp,  this 
disease  appears  to  be  more  intractable  than  in  any  other  part  of  the  body, 
owing  probably  to  the  freedom  of  the  arterial  supply  from  the  numerous 
vessels  that  ramify  in  this  region.  Here,  however,  much  benefit  might  be 
derived  after  Hgatnre  of  the  carotid,  by  adopting  the  plan  suggested  by  Gibson 
of  tying  the  feeding  arteries,  and  making  incisions  between  them  do-^Ti  to  the 
bone.  The  ligature  of  the  carotid  has  answered  best  for  diseases  of  this  kind  in 
the  orbit ;  of  thirteen  instances  in  which  the  artery  has  been  tied  for  aneurism 
by  anastomosis  in  this  situation,  a  cure  was  accomplished  in  the  majority. 

N^VITS. 

This  disease,  under  which  are  included  those  various  affections  termed 
Mother's  Marks,  Erectile  Tumours,  and  Vascular  Growths,  constitute  an  impor- 
tant and  interesting  section  of  surgical  affections.  It  appears  to  consist 
essentially  in  an  excessive  development  of  the  vascular  tissue  of  a  part,  and 
differs  greatly  as  to  nature,  cause,  and  treatment ;  according  as  the  arterial,  the 
capillar}',  or  the  venous  elements  of  tlie  tissue  predominate.  The  predomi- 
nance of  the  arterial  tissiie  we  have  already  considered,  under  the  head  of 
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Aneurism  by  Anastomosis ;  it  now  remains  for  us  to  describe  the  Capillary  and 
Venous  Nsovi. 

Capillary  NiEvi  appear  as  slightly  elevated  but  flat  spots  on  tlie  skin,  of  a 
bright  red  or  purplish  tint,  and  having  occasionally  granular  or  papillated 
elevations,  with  some  larger  vessels  ramiiying  on  their  surface.  They  often 
spread  superficially  to  a  considerable  extent ;  they  are  usually  situated  on  the 
face,  head,  neck,  or  ai-ms,  but  occasionally,  though  more  rarely,  on  the  back, 
the  nates,  the  organs  of  generation,  and  the  lower  extremities.  They  are,  I 
believe,  always  congenital,  though  often  at  birth  of  a  very  small  size,  not 
larger  than  a  pin's  head,  from  which  they  may  spread  in  the  course  of  a  few 
weeks  or  months  to  patches  an  inch  or  two  in  diameter.  In  many  cases  no 
inconvenience  residts  from  this  disease  except  the  deformity  it  entails ;  but 
occasionally,  more  especially  when  the  growth  is  at  all  prominent,  there  is  a 
great  disposition  to  ulceration  of  an  imhealthy  and  hsemorrhagic  character. 
When  bleeding  occurs,  it  is  usually  in  a  trickling  stream,  and  without  any 
degree  of  force. 

Venous  N^vi  are  of  a  dark  purple  or  reddish  colour,  usually  very  promi- 
nent, and  often  forming  distinct  tumours  of  considerable  size,  which  may  either 
be  smooth  and  ovoid,  or  else  somewhat  lobulated.  On  compressing  a  growth 
of  this  kind,  it  subsides  to  a  certain  extent,  feeling  doughy,  soft,  and  inelastic, 
and  on  the  removal  of  the  pressure  fills  up  again.  In  some  cases,  when  con- 
solidated by  inflammation,  or  containing  cysts,  it  cannot  be  lessened  in  bulk 
by  pressure.  These  nsevi  are  usually  of  about  the  size  of  half  a  walnut,  but 
sometimes  much  larger.  I  have  removed  them  from  the  nates  and  the  back 
fully  as  large  as  an  orange.  They  less  frequently  occur  upon  the  head  and 
face  than  the  capillary  form  of  the  disease  ;  most  of  the  instances  that  I  have 
seen  have  been  met  with  in  the  lower  part  of  the  body,  about  the  nates,  back, 
lower  extremities,  and  organs  of  generation. 

Subcutaneous  nsevi  are  occasionally  met  with,  of  a  mixed  character,  forming 
soft,  doughy,  and  compressible  tumours,  which  may  be  recognised  by  being 
capable  of  diminution  by  pressure,  on  the  removal  of  which  they  slowly  fill 
out  again  to  as  large  a  size  as  before  ;  they  also  become  distended  when  the 
child  screams  or  struggles,  and  are  usually  of  an  oval  shape,  smooth  and 
uniform.  The  skin  covering  the  tumour  is  often  unaffected  ;  at  other  times  it 
is  implicated  in  an  oval  patch  on  the  most  prominent  part  of  the  growth,  and 
occasionally  the  surrounding  veins  are  bluish  and  enlarged. 

Structure. — Capillary  nsevi  appear  to  be  composed  of  a  congeries  of  small 
tortuous  vessels,  of  a  capillary  character  ;  venous  nsevi  appear  made  up  of  thin 
tortuous  veins,  dilated  into  sinuses  and  small  pouches.  In  the  midst  of  these 
masses,  cysts  are  not  uncommonly  foimd,  sometimes  containing  clear,  at  other 
times  a  dark,  sanguinolent  fluid.  These  cysts  are  probably  venous  sinuses,  the 
openings  into  which  have  become  occluded. 

Treatment. — In  the  treatment  of  nsevus,  the  first  point  to  be  determined  is 
whether  the  case  shoidd  be  left  to  nature,  or  whether  operative  measures  should 
be  had  recourse  to.  In  deciding  tliis  point  we  must  be  guided  by  tlie  size, 
situation,  and  character  of  the  morbid  growth.  If  this  be  small,  cutaneous, 
and  superficial,  so  situated  that  it  occasions  little  or  no  disfigiu'ement,  and  if  it 
show  no  tendency  to  increase,  it  may  be  left  without  interference  ;  when  it 
may  eventually  shrivel  and  disappear,  or  become  converted  into  a  kind  ot 
mole.  In  some  cases  this  process  may  be  hastened  by  the  application  of  tinc- 
ture of  iodine  or  liquor  plumbi.  In  other  cases,  again,  the  na3vus,  though 
cutaneous  and  superficial,  is  so  widely  diffused  over  the  surface,  that  no 
attempt  at  its  removal  or  destruction  can  be  entertained  Avilh  prudence. 
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But,  if  the  noovus  be  large,  if  it  "be  subcutaneous,  or  if  it  increase  in  size,  or  if 
it  be  so  situated  as  to  occasion  disfigurement,  means  must  then  be  adopted  for 
its  removal  by  operative  procedure. 

Operations  for  tlie  removal  of  nsavi  may  be  conducted  on  four  principles  : — 1, 
to  excite  adhesive  inflammation  in  them,  and  so  to  produce  plugging  and 
obliteration  of  the  vascular  tissue  of  which  they  are  composed ;  2,  to  destroy 
the  growth  by  caustics  ;  3,  to  remove  it  with  the  knife  ;  or,  4,  to  remove  it  by 
ligature.  Each  of  these  different  plans  of  treatment  is  peculiarly  applicable 
when  the  disease  assumes  certain  forms,  and  affects  certain  situations. 

1.  When  the  nsevus  is  of  small  size,  and  occurs  in  such  situations  that  its 
destruction  by  caustics,  or  removal  by  knife  or  ligature,  would  be  attended  by 

serious  deformity,  as  when  it  is  seated  about  the  eyelids,  upon 
the  tip  of  the  nose,  at  the  inner  angle  between  the  eye  and  the 
nose,  or  about  the  comers  of  the  mouth,  it  is  best  to  endeavour 
to  procure  its  obliteration,  by  exciting  adhesive  infiammation 
in  it.  Tills  may  be  done  ra  various  ways.  If  small,  the  na^vus 
may  be  vaccinated.  If  it  be  larger,  the  most  convenient  plan 
consists,  perhaps,  in  passing  a  number  of  fine  sOk  threads 
across  the  tumour  in  different  directions,  and  leaving  them  in 
for  a  week  or  two  at  a  time,  until  they  have  produced  sufficient 
inflammation  along  their  tracks,  then  withdrawing  them  and 
passing  them  hito  other  parts  of  the  tumour.  In  this  way  its 
consolidation  may  gradually  be  effected.  Another  very  useful 
plan  is  to  break  up  the  substance  of  the  growth  subcuta- 
neously  by  means  of  a  cataract-needle,  or  tenotome,  and,  in  the 
intervals  between  the  different  introductions  of  this  instnmient, 
to  keep  up  pressure  upon  the  tumour.  In  other  cases,  again,  the 
requisite  anioimt  of  consolidation  will  be  induced  by  passing 
acupuncture-needles  into  the  nsevus,  and  then  heating  them 
by  means  of  a  spirit-lamp.  Perhaps  the  most  efficient  way  of 
oljtaining  this  object  is  by  injecting  the  perchloride  of  iron  by 
means  of  a  small  glass  syringe  with  a  screw-piston  rod  and 
a  fine  sharply  pointed  nozzle  (Fig.  215).  In  doing  this,  care 
must  be  taken  that  but  a  very  small  quantity  of  the  solution, 
not  more  than  two  or  three  dro^DS,  be  injected  at  one  time. 
The  percliloride  of  iron  possesses  extraordinary  power  of 
y  coagulating  the  blood ;  and,  if  more  than  has  just  been  men- 

tioned be  thrown  in,  the  tissue  of  the  najvus  may  either  have 
^^for^^'lh^Stol  its  vitality  destroyed,  and  slough,  or  coagulation  of  the  blood 
Nsevus.  ^  ^i^g  vessels  beyond  the  nsevus  may  occur,  and  a  dangerous 

or  even  fatal  embolism  ensue  from  the  coagulum  thus  formed  being  washed 
into  the  current  of  the  circulation. 

2.  When  the  nsevus  is  small,  very  superficial,  of  the  capillary  character,  ^vith 
an  exceedkigly  thin  covering  of  cuticle,  and  so  situated,  as  upon  the  arm,  neck, 
or  back,  that  a  moderate  amoimt  of  scarring  is  of  little  consequence,  it  may 
most  conveniently  be  removed  by  the  free  application  of  nitric  acid.  This 
shoidd  be  well  rubbed  on  by  means  of  a  piece  of  stick  ;  and,  after  the  separa- 
tion of  the  slough  produced  by  it,  its  application  must  be  repeated  as  often  as 
there  is  any  appearance  of  the  granulations  springing  up,  wliich  occasionally 
happens  at  one  angle  of  the  wotmd,  and  indicates  a  recurrence  of  the  vascular 
growth. 

3.  When  the  nsevus  is  of  large  size,  constituting  a  more  or  less  distinct 
timiour,  and  is  of  a  somewhat  venous  character,  it  may  occasionally  be  excised. 
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Teale,  junior,  has  sho\vii  that  some  nmvi  which  are  distinctly  encapsuled  may 
readily  be  dissected,  or  rather  shelled  out.  Should  the  najvus,  however,  be 
diffused,  without  any  distinct  limiting  capsule,  care  should  be  taken  to  cut 
•\\-ide  of  the  disease  ;  and  no  operation  ^^dth  the  knife  should  be  undertaken 
unless  the  growth  be  either  so  situated,  as  upon  the  lip,  that  the  parts  may 
readily  be  brought  or  compressed  together,  or  iipon  the  nates  or  thigh,  where  it 
is  imconnected  with  large  blood-vessels,  and  is  also  of  a  very  indolent  and 
venous  character.  If  the  nsevus  be  ai'terial,  or  partake  of  the  nature  of  aneu- 
rism by  anastomosis,  it  shoidd  not  be  touched  with  the  knife.  It  is  especially 
when  the  nsevus  is  of  the  Upomatous  or  cystoid  character,  or  is  distinctly 
encapsuled,  that  excision  may  be  advantageously  practised. 

4.  As  a  general  nde,  it  is  far  safer  and  more  convenient  to  extirpate  the 
growth  with  the  ligature  ;  and  this,  indeed,  is  the  mode  of  treatment  that  is  most 
generally  applicable  to  tumours  of  this  kind  in  whatever  situations  they  may 
occur,  as  it  effectually  removes  them  without  risk  of  haemorrhage,  and  leaves  a 
sore  that  very  readily  cicatrises. 

The  ligature  requires  to  be  applied  in  different  ways,  according  to  the  size 
and  situation  of  the  tiunour.  In  all  cases,  the  best  material  is  firm,  round, 
compressed  whip-cord.  This  should  be  tied  as  tightly  as  possible,  and  knotted 
securely,  so  that  there  may  be  no  chance  of  any  part  of  the  tumour  esca]ping 
complete  and  immediate  strangulation.  It  is  weU,  if  possible,  not  to  include 
in  the  noose  any  healthy  skin,  but  to  snip  across  with  a  pair  of  scissors  that 
portion  of  integument  which  intervenes  between  the  cords  that  are  tied 
together  ;  at  the  same  time,  care  must  be  taken  to  pass  the  ligatures  well  beyond 
the  limits  of  the  disease. 

When  the  tumour  is  small,  an  ordinary  double  Hgatuje  may  be  passed  across 
its  base,  by  means  of  a  common  suture-needle  ;  and,  the  noose  being  cut  and 
the  thread  tied  on  each  side,  strangulation  will  be  effected.  When  it  is  of 
larger  size,  and  of  roimd  shape,  the  most  convenient  plan  of  strangulating  the 
tumour  is  that  recommended  by  Listen,  It  consists  in  passing,  by  means  of 
long  naevus-needles,  fixed  in  wooden  handles,  and  having  the  eye  near  their 
points  double  whipcord  liga- 
tures in  opposite  directions 
across  the  tumour  ;  then  cut- 
ting through  the  nooses,  and 
tying  together  the  contiguous 
ends  of  the  ligatures  imtil  the 
whole  of  the  growth  is  en- 
circled and  strangled  by  them,  ■  -f::-:^ 
In  doing  this,  a  few  precau- 
tions are  necessary  :  thus,  the 
fijst  n£evus-needle  should  be 
passed  across  the  tumovir  im- 
armed  (Fig.  216,  a),  and  used 
to  raise  up  the  growth  some- 
what from  the  subjacent  parts. 
The  second  needle,  anned  as 
represented  in  the  diagram 
(Fig,  216),  carrying  the  whip-  216.— Diagram  of  tho  AppUcation  of  NiiBvus-needlos. 

cord  ligature  by  means  of  a  piece  of  suture-silk,  should  be  passed  across 
the  timiour  in  the  opposite  direction  to,  but  underneath  the  fii-st  needle  ;  the 
armed  needle  being  withdrawn,  the  ligature  is  carried  across  ;  and  the  first  one 
having  been  armed  in  the  same  way,  carries  its  noose  through  the  tiunour  as 
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Fig.  217. — Diagram  of 
Naevus  tied. 


it  IS  drawn  out.  The  two  nooses  having  then  been  cut,  an  assistant  must  seize, 
but  not  draw  upon,  six  of  the  ligature  ends ;  the  Surgeon,  then,  having  divided 
the  intervening  bridge  of  skin,  ties  rather  tightly,  in  a  reef-knot,  the  two  ends 
that  are  left  lianging  out ;  as  soon  as  he  has  done  this,  he  proceeds  to  tlie  next 

two,  and  so  on  to  the  last  (Fig.  217).  Wlien  he  ties 
these,  he  must  do  so  with  all  Ms  force,  especially  if 
the  tumour  be  large,  as  by  drawing  on  them  he 
tightens  all  the  other  nooses,  and  drags  the  knots 
towards  the  centre  of  the  growth,  Avhich  is  thus 
effectually  strangled.  He  then  cuts  off  the  tails  of 
the  ligature.  After  the  tumour  has  sloughed  away, 
which  happens  in  a  few  days,  if  properly  and  tightly 
strangled,  the  sore  is  treated  on  orduiary  principles. 
If  the  nsevns  be  altogether  subcutaneous,  the  skin 
covering  it  should  not  be  sacrificed,  but,  being 
divided  by  a  crucial  incision,  may  be  turned  do^vn  iii  four  flaps,  and  the 
ligature  then  tied  as  directed. 

In  some  cases,  the  naevtis  is  so  flat  and  elongated  that  the  application  of  the 
quadruple  ligature,  as  above  described,  cannot  inch;de  the  whole  of  it.  Under 
these  circumstances,  I  have  foimd  the  ligatiire  about  to  be  described  eminently 
usefid,  having  successfully  employed  it  in  a  great  number  of  instances.  Its  great 
advantage  is  that,  while  it  completely  and  very  readily  strangles  the  tumour, 
it  does  not  inclose  an  undue  quantity  of  integument,  and  thus  does  not  pro- 
duce a  lai'ger  cicatrix  than  is  necessary  for  the  eradication  of  the  disease.  It 
is  applied  in  the  followiug  way.  A  long  triangular  needle  is  threaded  on  the 
middle  of  a  whip-cord  about  three  yards  iu  length  ;  one  half  of  this  is  stained 
black  with  ink,  the  other  liaK  is  left  uncoloured.  The  needle  is  inserted 
through  a  fold  of  the  soimd  sldn,  about  a  quarter  of  an  inch  from  one  end  of 
the  tumour,  and  transversely  to  •  the  axis  of  the  same.  It  is  then  carried 
through,  uutU  a  double  taU,  at  least  six  inches  ia  length,  is  left  hanging  from 
the  point  at  which  it  entered  ;  it  is  next  carried  across  the  base  of  the  tumour, 


Diagram  of  Flat  and  Elongated 
Nasvus  tied. 


Fig.  218. — Diagram  of  Ligature  of  Flat  and  Elongated  Nr;vus. 

entering  and  passing  out  beyond  its  lateral  limits,  so  as  to  leave  a  series  of 
double  loops  about  nine  inches  in  length  on  each  side  (Fig.  218).  Every  one 
of  these  loops  should  be  made  about  three-quarters  of  an  inch  apart,  including 
tliat  space  of  the  tumour  ;  and  the  last  loop  should  be  brought  out  througli  a 
fold  of  healthy  integument  beyond  tlie  tumour.  In  this  way  we  have  a  series 
of  double  loops,  one  whdte,  and  the  other  blacJe,  on  each  side  (Fig.  218).  All 
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the  ^chite  loops  should  now  he  cut  on  one  side,  and  the  black  loops  on  the 
other,  leaving  hanging  ends  of  thread  of  corresponding  colom-s.  The  tumour 
may  now  he  strangulated  by  drawing  do\vn  and  knotting  firmly  each  paii'  of 
white  threads  on  one  side,  and  each  pair  of  black  ones  on  the  other.  In  this  way 
the  tumour  is  divided  into  segments,  each  of  which  is  strangulated,  by  a  noose 
and  a  knot  :  by  black  nooses  and  luhite  knots  on  one  side,  by  white  nooses  and 
black  knots  on  the  other  (Fig.  219). 

The  cicatrix  resulting  from  the  removal  of  a  nsevus  is  usually  firm  and 
healthy  ;  but,  in  some  instances,  I  have  seen  it  degenerate  into  a  hard  warty 
mass  requiring  subsequent  excision.  The  ligature  may  be  used  successfully  at 
all  ages.  I  have  repeatedly  tied  large  active  nsevi  in  infants  a  month  or  two  old 
without  meeting  with  any  accident. 

N^vi  IN  Special  Situations. — Need  of  the  Scalp  are  more  frequent  than 
in  any  other  situation,  except,  perhaps,  the  face.  When  occurring  on  those 
parts  that  are  covered  by  hair,  they  are  almost  invariably  prominent  and 
subcutaneous  :  when  seated  on  the  forehead,  or  on  the  bare  skin  behind  the 
ears,  they  are  often  cutaneous.  The  ordinary  subcutaneous  na3vus  of  the 
scalp  is  readily  removed  by  the  ajDplication  of  the  qucodruple  ligature.  In 
general,  it  is  better  not  to  attempt  the  preservation  of  any  of  the  integument 
covering  the  groAvth.  It  is  true  that,  when  removed,  a  clean  white  cicatrix 
is  left  which  never  covers  itself  with  hair  ;  but  this  contracts,  and  in  after-life 
becomes  but  little  visible.  The  attempt  to  dissect  down  the  skin  that  covers 
the  nffivus  is  not  only  troublesome,  but  is  attended  by  a  veiy  considerable, 
and  possibly  a  dangerous  amount  of  haemorrhage.  Those  flat  nsevi  that  are 
situated  behind  the  ear  are  best  treated  by  the  free  application  of  fuming 
nitric  acid. 

Ncevus  of  the  Fontanelle  is  the  most  important  variety  of  the  scalp-nsevus, 
and  constitutes  a  somewhat  formidable  disease.  A  large  pui'ple  tumour  is 
situated  within  the  anterior  fontanelle,  rising  and  falling  with  the  pulsations 
of  the  brain  commimicated  to  it,  and  becoming  distended  and  tense  when 
the  child  cries.  The  tumom*  is  evidently  close  upon  the  membranes  of  the 
brain,  and  may  be  looked  upon  almost  as  an  intracranial  rather  than  a  scalp- 
tumour.  The  close  proximity  of  the  tumour  to  the  brain  and  its  membranes 
often  deters  practitioners  from  interfering  with  it ;  and  I  not  \mfrequently 
see  cases  in  which  the  parents  of  the  child  have  been  coimselled  not  to  allow 
any  operation  to  be  practised,  lest  death  should  result.  Yet  this  ttunour,  so 
formidable  ia  appearance,  and  so  deeply  seated,  close  upon  the  brain,  and  as 
it  were  within  the  cranium,  may  be  removed  with  the  most  perfect  safety  by 
the  ligature.  I  have  often  tied  noevi  in  this  situation,  and  have  never  seen 
any  ill  consequences,  not  even  a  convulsive  fit,  occur.  The  danger,  then, 
from  the  mere  strangulation  of  the  timiour  in  this  situation  cannot  be  great  ; 
but  there  is  another  and  a  special  danger,  viz.,  the  risk  of  wounding  the  mem- 
branes of  the  brain  in  passing  the  ligatures  under  the  base  of  the  tumour. 
If  nse'VT.is-needles,  or  sharp  pointed  instruments  of  any  kind  be  iised,  this 
accident  will  be  very  likely  to  occur  ;  and,  if  this  were  to  happen,  inevitably 
fatal  consequences  must  ensue.  This  accident  may  always  be  avoided  by 
operating  in  the  following  way.  A  puncture  is  made  in  front  of  the  tumour 
through  tlie  healtliy  scalp.  An  eyed  probe,  armed  witli  a  double  ligature, 
is  then  pushed  through  this  opening  across  the  base  of  the  tumour,  and  its 
end  is  made  to  project  on  the  opposite  side  lieyond  it ;  here  anotlier  punc- 
ture is  made,  and  the  probe  and  ligaj,ure  together  are  dra\vn  through.  The 
same  procedure  is  adopted  across  tlie  tumour  sideways.  In  this  way,  a 
quadruple  ligature  is  passed  across  the  tumour  in  two  opposite  directions  : 


G54 


ANEURISM  BY  ANASTOMOSIS,  AND  NiEVUS. 


the  ends  are  then  disengaged,  and  the  ligatiu'e  is  tightened  in  tlie  ordinary 
way. 

Nwvi  of  the  Face  are  of  very  common  occurrence,  and  usually  cause  much 
disfigurement.  The  treatment  to  be  adopted  necessarily  varies  greatly,  accord- 
ing to  tlie  natm-e  of  the  na3vus,  whether  cutaneous,  subcutaneous,  or  both  ;  and 
especially  according  to  its  situation.  The  same  plan,  which  is  advantageously 
adopted  in  one  part,  may  be  altogether  inapplicable  in  another.  We  shall, 
accordingly,  consider  the  treatment  of  these  vascular  growths,  as  they  affect 
the  eyelids,  the  nose,  the  cheeks,  and  the  lips. 

Ncevus  of  the  Eyelids  is  usually  cutaneous,  consisting  of  a  discoloration  or 
staining,  as  it  were,  of  the  lid,  without  any  material  swelling  of  it.  Such  a 
disease  is,  I  think,  better  left  tmtouched  ;  it  cannot,  of  course,  be  removed 
either  by  the  knife  or  by  caustics,  without  producing  worse  results  ;  and,  as 
the  sldn  is  always  deeply  involved,  milder  means  are  inoperative,  or  possibly 
equally  destructive.  I  have  heard  of  sloiighing  of  the  eyelid  being  occa- 
sioned by  the  use  of  astringent  injections  in  such  cases  ;  though,  if  the  nsevus 
were  subcutaneous,  and  constituted  a  distinct  timiour,  passing  perhaps  into 
the  orbit,  injection  with  the  perchloride  of  iron  might  advantageously  be 
adopted. 

Ncevus  of  the  Nose  may  occur  in  two  situations — at  the  root,  or  towards  the 
alee  and  apex.  When  seated  at  the  root  of  the  nose,  upon  the  bridge,  or  at 
the  lower  part  of  the  forehead,  between  and  perhaps  extending  above  the 
eyebrows,  it  is  often  subcutaneous,  and  may  attain  a  very  considerable  magni- 
tude. In  cases  of  this  kind,  I  have  found  the  quadruple  ligature  the  readiest 
means  of  removal ;  and  although  the  part  included  may  be  of  large  size,  the 
resulting  cicatrix  is  wonderfully  small  and  narrow,  usually  becoming  hori- 
zontal, so  as  to  fall  into  the  folds  of  skin  naturally  existing  in  that  situation. 
In  the  case  of  a  little  girl  about  three  years  of  age,  brought  to  me  some 
years  ago  by  my  friend  Dr.  Gerber,  I  removed  a  naevus  that  was  cutaneous  as 
well  as  subcutaneous,  and  as  large  as  a  walnut,  from  this  situation,  by  means 
of  the  quadruple  ligature,  with  the  most  satisfactory  result,  the  resvdting 
cicatrix  being  remarkably  small ;  and  in  another  little  girl,  from  the  bridge 
of  whose  nose  I  removed,  some  years  ago,  a  nsevus  as  large  as  a  mai-ble, 
very  little  scarring  or  deformity  resulted.  In  both  these  cases,  the  nsevus  was 
cutaneous  as  well  as  subcutaneous.  If  the  skin  be  not  affected,  injection  of 
perchloride  of  iron  may  be  advantageously  employed  in  such  cases.  When 
the  tip  and  alse  of  the  nose  are  affected,  the  nsevus  being  cutaneous,  we  can 
seldom  do  much  to  improve  the  appearance  of  the  patient.  In  such  cases,  I 
have  tried  breaking  down  the  nsevus,  and  the  galvanic  cautery,  without  any 
material  benefit ;  the  destruction  of  the  tissues  soon  afterwards  leading  to 
deformity  in  the  organ.  When  the  nsevus  is  subcutaneous,  occupying  the 
tip,  alse,  and  columna  nasi,  injection  with  perchloride  of  u'on  is  the  only  means 
that  I  have  foimd  of  real  service.  In  doing  this,  care  must  be  taken  not  to 
throw  in  too  much  of  the  Hqiiid,  lest  sloughing  result. 

Ncevi  of  the  OJieeks  may  occur  in  three  distinct  forms.  1.  There  may  be 
a  simple  cutaneous  nsevus,  a  mere  staining  of  the  sldn,  a  "mother's  mark." 
This  admits  of  no  treatment ;  and  the  subject  of  it  must  submit  to  continue 
tlirough  life  to  exhibit  the  characteristic  discoloration.  2.  The  elcA-ated 
cutaneous  nsevus  is  raised  above  the  sui'face,  and  is  of  a  deep  puxijlish  red  or 
phun  colour,  covered  with  a  very  tliin  integument.  In  this  form  of  the 
disease,  I  think  that  the  application  of  concentrated  nitric  acid  is  the  best 
means  of  extirpation.  By  one  or  two  free  applications  of  the  caustic,  the 
nsevous  growth  is  removed,  and  a  dense  wliite  cicatrix,  presentuig  little  dis- 
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figiivement,  is  left  in  its  place.  3.  The  ncevus  may  involve  the  whole  thickness 
of  the  cheek,  being  scarcely,  if  at  all,  cntaneoiis.  Ncevi  of  this  kind  cannot, 
of  course,  be  extu-pated,  either  by  the  knife,  ligatm-e,  or  caustics,  lest  the  cheek 
be  perforated,  and  the  most  serious  disfigurement  ensue.  In  such  cases  as 
these,  we  must  endeavom-  to  obliterate  the  structure  of  the  noevus  by  exciting 
inflammation  in  it  by  means  of  setons,  or  by  brealdng  down  the  structure  of 
the  growth  with  cataract-needles  or  a  fine  tenotome.  In  a  case  which  I 
attended  some  yeai's  ago,  with  my  fi-iend  Mr.  Bartlett  of  Netting  Hill,  a  large 
and  deeply  seated  najvous  growth,  which  occupied  one  cheek,  was  ciu-ed  by 
ha%Tng  a  niimber  of  fine  silk  threads  passed  across  it  in  different  directions, 
and  then  being  gradually,  piece  by  piece,  broken  down  with  a  cataract-needle  ; 
no  disfigiu-ement  whatever  being  left. 

Ncevi  of  the  Lips  require  dift'erent  treatment,  according  as  they  occupy  the 
margin  or  have  involved  the  whole  substance  of  these  parts.  When  seated  at 
the  margin,  as  projecting  and  somewhat  pendulous  growths,  they  may  very 


Fi^.  220. — Nievus  of  Lower  lip  :  Fig.  221. — NiEvus  of  Lower 

Front  View.  Lip :  Side  View. 

readily  be  removed  by  a  double  or  quadruple  ligature,  according  to  their  size. 
This  was  the  practice  pursued  in  the  case  from  which  the  accompanying  draw- 
ings (Figs.  220, 221)  were  taken,  where  a  most  excellent  result  was  obtained  by 
the  use  of  the  ligature,  followed  at  a  later  period  by  injection  of  perchloride 
of  iron  into  some  of  the  more  widely  diffused  parts  of  the  nsevons  growth. 
When  the  nsevus  involves  the  whole  thickness  of  the  lip,  such  measures  are 
not  always  available.  If  it  deeply  invade  the  substance  of  the  lips,  an  opera  - 
tion somewhat  similar  to  that  for  the  removal  of  a  cancroid  growth  might  be 
practised  ;  the  whole  substance  of  the  lip  being  cut  through  widely  on  each 
side,  and  the  edges  of  the  incision  brought  together  with  hare-Kp  pins.  Such 
an  operation  is  only  practicable  when  the  disease,  though  deeply  seated,  does 
not  spread  to  any  very  great  extent  laterally.  When  it  does,  the  whole  of  one-half 
of  the  lip,  for  instance,  being  involved,  the  use  of  the  knife,  especially  in 
yoimg  infants,  would  be  too  hazardous,  on  account  of  the  probability  of 
serious  heeinorrhage  ;  and  other  means  must  be  employed.  I  have  tried  the 
use  of  setons,  and  of  injections  with  perchloride  of  iron  ;  but  not  with  any 
advantage.  When  the  whole  substance  of  the  lip  is  involved,  inclusion  and 
strangulation  of  the  morbid  mass  by  means  of  the  ligature  is  seldom  avail- 
able ;  the  amoimt  of  sloughing  being  very  great,  and  the  child,  absorbing  the 
putrescent  matters  from  the  slougliing  mass  wliich  results,  incurring  the  danger 
of  being  poisoned  from  this  source.  In  an  infant  with  a  very  large  ntevus, 
including  one-half  of  the  lip,  which  I  ligatured  at  the  hospital  some  years 
ago,  death  appeared  to  result  from  this  cause.  One  of  the  most  formidable 
cases  of  ntevus  of  the  lip  that  I  have  ever  had  to  do  with,  and  in  its  results 
the  most  satisfactory,  was  sent  to  me  several  years  ago,  by  Dr.  Budd  of 
Barnstaple.  The  patient,  a  little  girl  five  months  old,  was  noticed  at  birtli 
to  have  a  red  streak  on  the  right  side  of  the  upper  lip  ;  this  rapidly  developed 
into  a  large  tumid  purple  ntBAois,  which,  when  the  case  came  under  my  observa- 
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tion,  was  of  about  the  size  of  a  large  walnut,  involving  the  whole  of  the 
structures  of  the  lip,  from  the  cutaneous  to  the  mucous  surfaces  ;  it  was  of  a 
deep  mulbeny  colour,  and  extended  from  the  median  line  of  the  lip  to  the 


Pig.  222.— Large  Nsevus  of  Upper  Lip  : 
Front  View. 


Fig.  223. — Large  Nsevus  of  Upper 
Lip :  Side  View. 


angle  of  the  mouth  (Figs.  222,  223).  The  integuments  covering  this  growth 
were  exceedingly  thin,  and  the  tumour  itself  was  in  the  highest  degree  vascular 
and  active.  Excision  appeared  to  be  out  of  the  question  ;  the  ligature  presented 
little  to  recommend  it ;  injections  with  the  perchloride  of  iron  and  the  intro- 
duction of  setons  were  successively  tried,  but  neither  of  these  means  produced 
any  effect  on  the  tumour,  which  commenced  to  extend  upwards  into  the  nostril. 
I  accordingly  determined  on  using  caustics.  Nitric  acid  was  first  employed  ; 
but,  as  this  did  not  produce  sufficiently  deep  impression  on  the  growth,  I  had 
recourse  to  the  potassa  cum  calce.  By  means  of  this,  the  tumour  was  gradually 
removed ;  the  haemorrhage  which  occasionally  resulted  being  restrained  by 
pressure.  Notwithstanding  the  amount  of  tissue  destroyed,  the  resulting 
cicatrix  was  small,  resembling  that  of  a  badly  united  hare-lip.  Three  years 
afterwards,  the  child  was  brought  to  me  again,  and  I  was  much  struck  by  the 
wonderful  improvement  that  had  taken  place  since  the  removal  of  the  nsevus. 
The  lip  was  smooth,  the  cicatrix  in  a  great  degree  worn  out,  and  compara- 
tively little  disfigurement  was  left  in  the  countenance  of  an  exceedingly  pretty 
and  engaging  child.  Finding,  however,  that  the  lip  was  stUl  dra-nm  or  tucked 
in  by  a  very  dense  band  of  cicatricial  tissue,  which  caiised  a  deep  depression  of 
the  ala  on  that  side,  I  divided  this,  and  the  result  was  of  the  most  satisfactorj^ 
character. 

Ncevus  of  the  Tongue  is  of  rare  occurrence.    I  have,  however,  successfuUj^ 
:  ,  operated  by  means  of  the  ^craseur  in  one  case, 

in  which  the  whole  of  the  free  extremity  of  the 
organ  was  involved  (Fig.  224).  The  jDarticulars 
■will  be  found  in  Chapter  LVI. 

Ncevi  of  the  Organs  of  Generation  are  occa- ' 
sionally  met  with  in  the  female,  but  rarely  in  the 
male.  The  only  instance  of  Naimis  of  tlie  Penis 
with  which  I  have  met  occurred  in  the  case  of  a 
gentleman  thirty-two  years  of  age,  who  consiilted 
me  some  years  ago  for  a  growth  of  this  kind,  as  large  as  a  walnut,  situated 
under  the  reflexion  of  the  preputial  mucous  membrane.  It  had  existed  for 
many  years  without  giving  any  annoyance,  but,  as  it  had  of  late  begun  to 
enlarge,  and  occasionally  to  bleed,  he  was  desirous  to  have  it  removed.  This  I 
did  by  applying  the  quadruple  ligatiu'e,  after  having  dissected  doAvn  to  the 
mucous  membrane. 

Nwvi  of  the  Vulva  and  Pudendum  are  by  no  means  of  very  unfrequent  occiu-- 
rence.  We  have  had  several  instances  of  the  kind  in  the  Hospital  of  late 
years.  They  are  usually  of  a  venous  character,  often  attain  a  large  size,  and 
may  sometimes  involve  the  integmnental  structures  on  the  inside  of  the 


Fig.  224. — ^Najvus  of  Tongue. 


NiEVOID  LIPOMA. 


657 


tliigh,  or  on  the  perinfeiim,  as  well  as  the  vulva.  ^Yi\en  tlie  growth  is  confined 
to  the  vulva,  it  is  best  removed  by  the  ligature.  Some  tinae  ago,  I  removed 
in  this  way  a  large  venous  pendulous  najvus,  as  lai-ge  as  two  or  three  flattened 
walnuts,  from  the  left  labium  of  a  little  giii  six  years  of  age.  In  this  case,  I 
found  it  most  convenient  to  employ  the  contmuous  ligature.  The  same  means 
Avere  had  recourse  to  in  order  to  extirpate  a  large  na3vus  from  the  labium 
of  a  cMld  three  years  of  age  ;  but  in  this  case  the  disease  extended  to  the 
integuments  of  the  perinaaum  and  inner  side  of  the  thigh,  and  was  here  re- 
moved by  the  application  of  strong  nitric  acid,  after  the  larger  growth  had 
separated. 

On  the  Extremities,  Neck,  and  Trunh  every  possible  variety  of  neevus  occurs. 
When  the  disease  is  flat,  consisting  rather  of  staining  of  the  skin  than  of  any 
actual  tumour,  it  may  commonly  be  treated  successfully  by  the  application  of 
the  strong  tincture  of  iodine  ;  or,  should  it  be  thovight  desirable  to  remove  it, 
this  may  be  efi"ected  by  rubbing  it  \vdth  strong  nitric  acid.  If  the  na3vus 
assiune  the  form  of  a  tumour,  it  will  almost  invariably  be  of  a  venous 
character,  and  then  removal  by  means  of  the  ligature  should  be  effected. 
If  the  growth  be  roimd,  the  ordinary  quadruple  ligature  may  be  employed  ; 
if  flat  or  elongated,  the  longitudinal  continuous  ligatiu-e  is  preferable. 

NjEVOID  Lipoma. — This  is  a  form  of  nsevus  with  which  I  have  occasionally 
met,  but  which  does  not  appear  to  have  attracted  much  notice,  although  I  find 
that  Nelaton  speaks  of  it.    It  is  a  tumour  in  which  the  nsevoid  structure  is 
conjoined  with  or  deposited  in  a  cellulo-fatty  mass.  This  disease  is  invariably 
seated  upon  the  nates,  back,  or  thigh.    It  occurs  as  a  smooth,  doughy,  indolent 
tumour,  incompressible,  not  varying  in  size  or  shape,  without  heat,  thrill,  or 
pulsation  of  any  kind,  possibly  having  a  few  veins  randfying  over  its  surface, 
but  no  distinct  vascular  appearance.    It  is  usually  congenital,  or  has  been 
noticed  in  early  childhood  ;  and  continues  without  any  very  material  change 
in  shape,  size,  or  appearance,  until  the  inconvenience  or  deformity  occasioned 
by  it  requires  its  removal.    This  is  best  effected  by  the  knife.    After  removal, 
the  tumour  will  be  found  to  be  composed  of  a  cellulo-adipose  basis,  having 
a  large  number  of  veins  ramifying  through  it,  so  as  to  constitute  a  distinct 
vascular  element,  communicating  with  small  cysts  containing  a  bloody  fluid. 
The  tumour  has  occasionally  a  tendency  to  recur  after  removal.    In  one  case 
I  have  operated  three  times  for  the  removal  of  a  large  growth  of  this  descrip- 
tion, situated  on  the  buttock,  and  extending  forward  towards  the  perinoeum. 
The  first  operation  was  performed  in  18.51  ;  the  second  in  1856  ;  and  the 
patient,  then  eighteen  years  of  age,  again  presented  liimself  in  1863  with  a 
recurrence  of  the  growth  in  an  ulcerated  state,  in  the  cicatrix  of  the  fonner 
operations.    The  situation  in  which  I  have  seen  such  timiours  occur-,  wliere 
they  gave  rise  to  most  inconvenience,  and  where  their  removal  has  required  the 
greatest  care,  has  been  the  anterior  part  of  the  thigh,  just  below  Poupart's 
ligament,  close  upon  and  almost  in  connection  with  the  femoral  vessels.    In  a 
case  of  this  description,  which  was  sent  to  me  by  my  friend  Dr.  Edwards  of 
Antigua,  the  patient,  a  gentleman  of  that  island,  had  suffered  from  a  chronic 
solid  oidema  of  one  of  his  legs  for  some  years,  aj)parently  dependent  upon  the 
pressure  exercised  upon  the  saphena  and  femoral  veins  by  an  elongated  indolent 
tiimoitr  just  below  Poupart's  ligament,  and  over  the  course  of  these  vessels. 
This  tumour  had  existed  from  cMdhood,  and  presented  the  signs  that  have  just 
been  given  as  characteristic  of  the  disease  imder  consideration.  It  was  removed 
by  an  incision  parallel  to  Poupart's  ligament,  some  careful  dissection  being 
required  to  separate  it  from  the  femoral  sheath,  more  particulai-ly  towards  the 
inner  side,  where  a  prolongation  of  the  tumour  dipped  down  by  the  side  of  the 
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femoral  veiii,  doubtless  compressing  that  vessel,  and  so  disposing  to  the 
occurrence  of  the  oedema  of  the  limb.  After  removal,  the  tumour  wae  found 
to  consist  of  a  mass  of  condensed  cellulo-adipose  tissue,  with  much  vascular 
structure  interuiLxed,  and  some  small  cysts.  The  oedema  gradually  subsided ;  and 
when  the  patient  left  England,  about  three  months  after  the  operation,  the 
limb  had  nearly  regained  its  normal  size,  being  but  little  larger  than  the 
Boimd  one. 

HEMORRHAGIC  DIATHESIS. 
In  connection  with  diseases  of  the  arteries,  it  may  be  stated  that  in  some 
constitutions  it  is  found,  though  fortunately  very  rarely,  that  there  is  a  great 
tendency  to  very  troublesome,  indeed  ahnost  uncontrollable  bleeding,  from 
trivial  wounds  ;  life  being  put  in  jeopardy,  or  ev^i  lost,  by  the  hasmorrhage 
resulting  from  the  extraction  of  a  tooth,  the  opening  of  an  abscess,  lancing 
the  gums,  or  some  equally  slight  imimportant  surgical  procedm-e.  The  blood 
does  not  flow  in  a  jet,  but  continues  to  trickle  in  an  ooziag  stream,  apparently 
from  the  capillaries  rather  than  from  the  arteries  of  the  part.  In  these  cases 
also  there  is  a  great  tendency  to  an  inordinate  amount  of  ecchymosis  from  very 
slight  contusion,  the  areolar  tissue  becoming  rapidly  filled  wth  fluid  uncoagu- 
lable  blood. 

Causes. — The  Scemorrhagw  Diathesis  appears  to  be  connected  with  or 
dependent  upon  one  of  three  distinct  conditions. 

1 .  It  may  be  congenital,  and  not  unfrequently  is  hereditary,  especially  in  the 
male  line.  In  some  families  the  males  only  have  been  affected,  and  the 
diathesis  has  been  transmitted  in  the  second  or  third  generations  through 
females  ;  who,  themselves  being  unaffected  by  it,  have  had  male  childi-en  who 
■were  the  subjects  of  the  disease.  A  very  remarkable  genealogical  accoimt  of 
such  a  family  has  been  drawn  up  by  C.  Heath.  This  diathesis  occurs  in 
persons  otherwise  robust  and  strong,  without  any  apparent  derangement  of 
health,  or  morbid  condition,  innate  or  acquired,  to  account  for  it.  In  such 
cases  the  family  peculiarity  is  usually  recognised,  and  well  kno\vn  to  those 
liable  to  it. 

2.  The  hsemorrhagic  diathesis  may  occur  in  individuals  from  some  fault  in 
the  solid  constituents  of  the  body.  In  persons  who  are  "  out  of  condition,'' 
Avith  soft  and  flabby  texture,  the  tissues  have  lost  their  normal  conti'actile 
power,  and  are  too  readily  torn  by  external  violence.  In  such  iudividuals 
slight  blows  may  be  followed  by  extensive  extravasation,  and  trivial  woimds  by 
abundant  and  continuous  haemorrhage.  The  bleeding  in  these  cases  appears  to 
be  favoured  by  the  laxity  of  fibre  interferiug  with  the  proper  contractilitj'^  of 
the  divided  vessels. 

3.  The  hasmorrhagic  diathesis  may  be  dependent  upon  a  morbid  state  of  the 
blood  itself,  in  consequence  of  which  it  has  lost  its  coagulability,  the  fibrine  being 
insufficient  in  quantity.  This  is  especially  apt  to  occiu-  as  a  consequence  of 
diseases  that  produce  a  diffluent  state  of  the  blood,  sucli  as  chronic  jaundice^ 
albuminuria,  scui'vy,  &c. 

The  last  two  conditions  are  not  unfrequently  associated  together,  the  blood- 
vessels bemg  insufficiently  contractile,  and  the  blood  too  poor  in  fibriue,  when 
excessive  hajmori'hages  are  apt  to  occur  from  the  most  trifling  wounds.  In 
cases  of  this  kind,  care  must  be  taken  not  to  make  any  siu-gical  Avounds  if  they 
can  possibly  be  avoided  ;  though  it  is  a  remai-kable  fact  that  the  lu-cmorrhagic 
tendency  here  described  seems  only  to  have  been  met  Avith  after  trivial  injuries 
of  the  kind  above  mentioned,  and  not  to  have  been  encountered  in  any  really 
serious  siu-gical  case. 
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Treatment. — In  the  constitutional  treatment  of  the  diathesis,  little  can  be 
done.  It  has  been  proposed  to  administer  saline  hydragogue  purgatives,  -with 
a  view  of  inspissating  the  blood.  I  should,  however,  imagine  that  an  improve- 
ment of  the  general  health,  by  the  administration  of  ii-on,  and  by  cai-eful 
attention  to  food,  exercise,  &c.,  would  be  the  best  means  of  increasing  the 
plasticity  of  this  fluid.  In  the  event  of  the  occurrence  of  continuous  bleeding, 
the  employment  of  pressiu'e,  the  application  of  the  actual  cautery,  or  the  use 
of  the  perchloride  of  ii'on,  wiU  constitute  the  best  means  of  arresting  the 
haemorrhage.  In  some  cases  the  galvanic  cautery  may  be  advantageously 
substituted  for  the  knife,  when  it  is  desii-able  to  remove  parts  in  persons  who 
are  the  si;bjects  of  this  diathesis.  By  this  means,  the  smaller  amputations,  as  of 
the  fingers  or  toes,  may  be  performed,  without  danger  of  undue  hsBmorrhage. 
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